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RELIABILITY BREEDS CONFIDENCE 

The pilot’s control of his aircraft is at all times positive 
and precise, instilling in him that confidence in manoeuvre 
so vital to successful accomplishment. 


Blackbu 
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Bigger payloads 
—faster freight handling 
with the Short BELFAST Civil Freighter 


Civil versions of the Short Belfast freighter have been designed to carry 
payloads of 85,000 lb to 100,000 lb over ranges of 1,000 to 3,500 miles, 

This performance, together with cargo space of more than 10,000 cubic 

feet and a cross-section larger than that of any other aircraft, 


will open up exciting new possibilities for freight operators. 


TURN-ROUND TIMES CUT BY 90% RADIAL ARM VEHICLE LOADING 
: USING 
To enable operators to realise the Belfast’s immense EXTENSION 


work potential, Shorts have planned a new conveyor 
loading system. With this, the Belfast can be un- 
loaded and re-loaded within about 20 minutes—no 
longer than it takes the aircraft to re-fuel. Based on a 
terminal provided with a network of roller and ball 
conveyors, the Short system achieves savings of up to 
40°, reduction in man hours and more than 90°% 
reduction in aircraft time on the ground. This means 
greater utilisation of the aircraft with increased time 


in the air—and this means increased revenue for FOR Pp 
, ; RADIAL 4 
freight operators. ARM ROLLER CONVEYORS 


SHORT BROTHERS & HARLAND LIMITED 


QUEENS ISLAND BELFAST NORTHERN IRELAND The first manufacturers of aircraft in the world 
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provides the first 
completely automatic 
fuel management system 
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Be ELLIOTT AUTOMATION 
SOLVES PROBLEMS OF 
FUEL MANAGEMENT FROM 


MASS FLOW MEASUREMENT 
TO CG CONTROL 


The Elliott story in fuel control covers many 

chapters, fromsimple measurement tocompletely 

integrated systems, in which the benefits of 

Elliott’s unique experience in automation play 

a vital part 

Already Elliott flowmeters give information on 

rate of flow and fuel consumption by true mass 

—irrespective of changes in viscosity or specific 

gravity and over an immensely wide temperature 

range. 

The next chapter goes far beyond this. Not 

only are true mass flowmeters envisaged as a 

means of fuel measurement and engine control. 

Fuel consumed and rate of flow are now 

Elliott computer, transmitter and indicator—three units which integrated in a system, with servo operated units 

form the basis of the Elliott fuel management system. to balance the fuel tank content. Thus the air- 
craft’s centre of gravity can be controlled. sii 
Elliott, alone in Europe, covers every aspect of 4 
“automation in the sky”. 


be co 


ee 


Have you chosen your career? 


| Elliotts are always on the look-out for 
| bright young science graduates who would 

like the chance to make some real contri- 
| bution to the development of automation 
| 


methods and electronic aids with prospects 
of progressing with a fast-expanding 
industry. If you think this career would 
appeal to you, Elliotts invite you to send 
their Personnel Officer a brief outline of 
your qualifications and interests. 


AIRCRAFT ENGINE INSTRUMENTS DIVISION 


ELLIOTT BROTHERS (LONDON) LTD. 


AIRPORT WORKS - ROCHESTER - KENT - (Chatham 44400) 
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tl Ly A member of the Elliott-Automation Group 


: a rn ae 
{5 genie pees ae E - 7 ee ee on ii . . 7 
: pe i Be ee ee a ae = ee : ara a fae * 
i a , — icietatearas Fe DN ent os inn an a Se eee cee eRe te fe Se at eae ot a er rc PR : fetnied i 
ee 7 
va ° Lng . i ac 
F ¥ ge BA 2 ol , 
2 F ‘ ee P Oe. ae 23 } P E ee ; 
a ee: <: see. “SS ‘ 
i = "3 3 ee ” mF * 
> * 2% 3 wi 3 oa oa et Po ‘ 
‘ 3 ‘ x < = ae Re 
: 4 ~ a ed a oa cae : 
=e me » Fes —— ; ei, - 
4 he oa ae eer /~ - ae me 
; Beat? ne : a = Gea i ages : 
bs yt rs vi a ~* — 2 — ie 
aa 1a e ig _ iz wa si ae oa - 
— ag a - 3 eke : 
Pe ae , a eae see ¢ 
ine ue 4 - 2 ee eR, 
“we ‘ - : ee a ‘4 
| a 7 ; : : x ee ae 3 
ube J ee le 5 
— r “ ee ag ae 
: ae ee Ps soe i ES eee BES, Fe & ee 
ae < By : ee ee am é 
; 4 <3 Rigen So PA). tt ie i J 
see a ——- : ‘ : ee a 
#3 : ” oe J 3 a Si ae 
| ¥ ”g a . ge 4 
; é dl eS a mS 
4 ee y ee anaes 3 nr or. Sq wt ae a, 
fe hips oi <n . Sar |. iad a 4 er, ry 
ee en a, eo : Sea cy et flee oF toll 
: so) ‘ * ii gels ae : gl “al Ce. Peaaih sta 
% ji + we : ee Rose . 4h eh 7 — we 
Se oe * tie ‘ F of e ° al s 
x 7 5 eee r e A ok & Ms Cs en ry 
i 4 4 a e< Ee aa —. 254 ; it e f a 
a goes sé £ A FO ee i me Js i 
1 ee th > a. < . * r i 5 ¥. i ff shin. ie e 
q a po ety ” 4 5 r fe oad > 4 
4 A ° 4 al . ia eae ge % iis on Oe ne ion i 4 ear ’ ae ne 
P Ps Jag Pea Me ae : e 
a i ti at “* . 3 
; er f «> rl _ jae — B 
roe 49° Rae . Ba ae i 
sae da s «hanes Bee : a 
a Pe ith Ee 
al ae ee a 
- eet ‘ing re ¥ 
j 2 Ee, Pa 2 — y 
¥% ee yee had rea 
PK 2 ie 4 
| sae 4 ee 
— +h , ‘ ss 
Po : 
ay ver 
Wy ii 
f 
i 
i 
ae 
q 4 
| es : 
, 2 
a 
t 7h 
t CSC : 
— | 2 
aoe 2 
— 
ty a A eS 
: E ol’ SiS a a oy 
EO on “ag 
a Pea + oF 


Pid page a 


THE AEROPLANE 4 JULY 27, 1961 
and ASTRONAUTICS 


A Canberra 


refuels the next generation... 


the Blackburn Buccaneer 


Designed both for low-level strike and 
high-altitude sortie, the Buccaneer is the ideal 
general-purpose aircraft of the next generation. 
It successfully combines optimum performance 
with realistic cost. 

Role equipment — bombs, rockets, 
photo-reconnaissance cameras, etc. — 

can be interchanged quickly. 


HAWKER SIDDELEY AVIATION 


A. 18! 32 Duke Street, St. James's, London S.W.1 
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Towards the Goal 


Exactly how many years ago we first began arguing the case for an 
Airport of London Authority to run Heathrow and Gatwick we cannot 
pretend to recall. It is illuminating to note that when an editorial on 
the subject appeared on Oct. 7, 1960, this referred, in its turn, to a 
previous editorial dated Mar. 27, 1959. Now the Select Committee 
on Estimates has, as The Times says, “ thrown its weight behind the 
idea.” At the rate at which things move in this country even the 
weight of a ponderous body such as the Committee is not going to be 
able to provide the huge inertia of the Ministry of Aviation with any 
vastly accelerated motion. However, in case we may sound 
ungracious, let us say without any equivocation that we welcome 
evidence that the idea of organizing the running of London Airports 
outside the slow-moving mechanism of the Civil Service is at last 
becoming respectable. It is high time that it did. Mr. Thorneycroft 
made it clear very soon after his appointment that he favoured the 
idea; it is comforting to know that we muy now expect to see some- 
thing done before VTOL aircraft make long runways out of date—which 
might reasonably be the case in about 10 years’ time. 

Another important point taken up by the Select Committee is one 
which has frequently been aired in our columns and that is the question 
of penalizing the car owner who is sanguine enough to drive himself 
to L.A.P. in his own motorcar. Not only will he have an anxious 
half-hour trying to find somewhere to park, he will immediately find 
that the last thing any official body wants him to do is to bring himself 
to London Airport and so get the full benefit out of air travel. 

Of course, putting all the passenger handling accommodation within 
an island site at L.A.P. does not facilitate solution of the car parking 
problem. True, putting two or three storeys over the existing site 
would double or treble the present capacity, but that is not going to 
be enough. This problem is certainly one the Airport of London 
Authority will have to tackle without delay when it gets on the scene. 

We wonder whether by the time the new Authority is constituted, 
the United Kingdom will have a duty-free shop on its terminal airports; 
it is strange that a country which is alleged to survive and exist by 
virtue of its export trade should be so slow in following the examples 
which any traveller by air encounters seriatim. 

Do not let us depress ourselves or our readers further. Let us 
welcome the Select Committee’s observations and express the hope 
that their implementation may come quickly. 


Off to a Good Start 


When the first General Meeting of the Business Aircraft Users 
Association was held on Jly. 21 the report laid before members showed 
excellent progress made in the eight weeks since it came into being. 
The Flying and Legislation Committee has decided that the first three 
problems to be tackled are, in order of priority, aerodromes, use of 
airspace and Customs facilities. 

As regards the first problem B.A.U.A. has decided that the 
reopening of Croydon Airport for business aviation is going to be the 
best answer for the foreseeable future. Main concentration of effort 
has been towards this end. We understand that the outlook is not 
unpromising. 

The new Association has demonstrated that it has got away to a 
good start; no aspect of its work will be watched more keenly than its 
success in the opening up of airfields for the business user. And, of 
course, a must is the provision of suitable arrangements with the 
A.T.C. authorities so that such bases shall be of practical value. 


Sy oe Ete | 
: ee eG 
= Eien) Fa ae 
5 : = 7 = ae fife a =e 
: RE A re 5 “4 é ; 
‘ =a i Sax iat Se ere iat eS eee eee es ee se : Dienee te Cee aa es ont = 

ce ——— - - . , ee om 7 — . . , pe mmr i hci ie 2! 3 YIM a ons S pes 2 at 
. oT TA ak RS? om Se ED Te REP eee a ‘ ‘ o =k 

ri x. 
~e 

, 

pe é 

te 

: im 

7 

at 

1 

ot 

> i” 
fi Pog 
f foes 

| ; 
lef iees 
$e 

, he 
ee 
Py 
Pe i 

7 

ta 

i) aa 

oe 7 

pi. Se 

Jae 

a 

i 

A 

rs ee 
: fee 
xs 
“fey 

Bei 

‘ oa 
oat 

: a 
as 

Bhs 
er 

Sai 
ee 
. ‘s 
ae 

ig Sis) 

eg 

sie 

4 

j ee 

2 

¢ 4 
reste 

a” 

h K 

f ee 
; ee a 
i erg 
fey. —“C™CSCSC‘CCSSCiés od 
ghee 

4 Pe SCSCis ‘S 

: 

4:5 

ey 

ee 

bese 

4 Ty 
Fats 

Po > 

J ar 
4 oe 
i ~, *- 

y Se 

! s 
_§ " 
f 3 
lar 

: = 2 the Es i a hall aie a oe SS 

Reet ¢ 2, Rae es ae 
7 Dees ep ae 3 

> ES a Sa ee a ae 


r 


THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment 


Memorable Unveiling 


= AT great man to whom the Royal Air Force and the 

country owe so much.” Thus the Prime Minister, quoting 
Her Majesty's own words, described Lord Trenchard when he 
unveiled a monument erected to his memory in front of the Air 
Ministry on Jly. 19. 

The ceremony of unveiling the monument by Mr. Macmillan 
and its dedication by the Archbishop of Canterbury, Dr. 
Ramsey, was attended by a large and distinguished gathering 
not only from the R.A.F. of the present and past but by repre- 
sentatives from the other Services and Ministries and, of course, 
the Metropolitan Police whose chief Lord Trenchard became 
long after most lesser men would have retired from active 
public service. Indeed, the siting of the monument in front of 
the Air Ministry on the Embankment happily places it within 
easy sight of his former H.Q. at Scotland Yard as well. : 

A very large gathering of senior officers of Lord Trenchard’s 
era—donning uniform again—were present to pay tribute. One 
particularly noticed the presence of Sir John Salmond, a col- 
league of his of pre-1914 days in Regular Army operations in 
Africa and elsewhere; with him as an instructor at C.F.S.; and 
his successor as Chief of Air Staff. And, in the next generation, 
one saw Marshal of the Royal Air Force, Sir Dermot Boyle 
Cranwell cadet to C.A.S.—first distinguished product of the 
Trenchard planning. 

The effigy itself is a striking and impressive piece of work. 
The stance and the tilt of the head is that of “ Boom.” But 
those of us who grew up in the happy but terribly stern discipline 
of his early R.A.F. shuddered a little to see him depicted in 
full uniform without a hat and with an open greatcoat.— 

C. A, Sims. 


Second Manned ** Sub-orbital ”” 


ESPITE the mishap which led to the sinking of America’s 

second manned Mercury capsule at the end of the mission 
on Jly. 21, the much delayed launching appears to have been 
in every way as successful as Cdr. Shepard's in the capsule 
Freedom 7. Lift-off took place at Cape Canaveral at 07.20 hrs. 
local time with the Redstone booster serving to drive the 
Liberty Bell capsule and astronaut Capt. Virgil Grissom to a 
speed of 5,280 m.p.h., a height of 118 miles and a distance of 
303 miles. Trouble developed after the capsule had alighted. 

Ironically, the cause was a modification designed to increase 
the safety of the Mercury astronaut. Unlike the mechanically 
operated side hatch on Cdr. Shepard’s Freedom 7, the Liberty 
Bell was equipped with a hatch secured by 70 explosive bolts 
as a means of ensuring easy and rapid exit in emergency. 
Release is effected by pushing a plunger button inside the 
spacecraft or by pulling a cable. 

According to reports, what actually happened was that Capt. 
Grissom had armed the escape hatch as part of his “drill” 
by withdrawing a pin. Two and a half minutes later—without 
any action on the part of the astronaut—the door suddenly 
blew off and water immediately started to flood in. Grissom 
straightaway entered the sea, still clad in his 20-lb. pressure 
suit, and was retrieved by a Sikorsky HUS-1 helicopter. 

Meanwhile, a second helicopter had managed to get a line 
attached to the waterlogged capsule and managed to keep it 
afloat for some time, but in the end had to give up the 
Struggle owing to overheating of its engine. Reluctantly, the 
supporting line was cut and Liberty Bell sank in 2,800 fathoms. 

Other, less troublesome, capsule changes were as follows :— 

There was an enlarged “ pilot observation window ” which 
replaces two 6-in. circular ports used in Freedom 7. Located 
directly above the astronaut, this permitted a direct view of 
the horizon, thereby allowing visual determination of the 
spacecraft’s attitude (also possible with the periscope). 

Reference lines were inscribed on the four-pane window to 
assist the pilot in holding the capsule precisely in the required 
34° nose-up attitude at apogee during firing of the retro-rockets. 
After the rockets had fired, the astronaut was expected to 
switch to another new system of manual control being flight- 
tested for the first time. This is the Rate Stabilization and 
Control System (RSCS). 

In the case of the manual system used by Cdr. Shepard, the 
hand controller served directly to open and close six gas jets 
at the base and neck of the capsule to orientate the craft on 
three axes. Liberty Bell had a similar system but, in this 
case the pilot could select to switch to RSCS, when his hand 
action would be translated into electrical signals which served 
to open and close solenoid valves controlling the jets. 
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THE FATHER OF THE R.A.F.—Unveiled by the Prime Minister 

and dedicated by the Archbishop of Canterbury, this striking 

statue of Lord Trenchard now stands in front of the Air Ministry 

on the Embankment. A view of the ceremony is at the foot 
of the opposite page. 


An alteration had also been made where the capsule intersects 
with the Redstone booster as a means of reducing vibrations 
which have been found to occur during transonic flight and at 
“ Max Q,” the point at which the highest airloads are imposed 
on the Redstone-Mercury. This amounted to streamlining the 
three-piece clamp ring fairing, a modification which was 
successfully flight-tested in the Little Joe launching at Wallops 
Island on Mar. 18, 1961. 


\stronautics at Southampton 


Y converting its Aeronautics Department into a “* Depart- 

ment of Aeronautics and Astronautics,” Southampton is 

the first British university to dignify this new subject by official 

recognition. This was pointed out by Prof. M. J. Lighthill, 

Director of the Royal Aircraft Establishment, when he opened 

a week’s “ Seminar on Astronautics ~ at the university in mid- 
July. 

At R.A.E., Prof, Lighthill revealed, at least 160 people, or 
more than one-tenth of the staff, are still working on space 
projects, though before the cancellation of the Blue Streak 
rocket there were 200 working on that alone. Black Knight, 
a two-step rocket of which the second step ignites on the way 
down, was designed by R.A.E. for research on re-entry 
problems, for the specific reason that films must be brought 
back to Earth to get the best results from rocket research into 
the Earth’s atmosphere from above. 

Prof. Lighthill introduced a new word when he distinguished 
“ plasmanautics,” which means travel through the “ plasma ” 
of protons and electrons outside our atmosphere, from “ pure 
space travel” in which space is regarded as a vacuum and only 
geometrical considerations apply. Aeronautics and plasma- 
nautics should not be separated. 

Finally Prof. Lighthill had some wise words on international 
collaboration in science, the alleged difficulties of which, he 
said, do not exist unless they are deliberately created. Such 
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collaboration on advanced projects attracts the best men from 
many countries, but it is “not to be achieved by setting up a 
huge new organization in Switzerland” every time a new 
project is proposed. What is wanied is “some mechanism for 
sharing out the job ” and another mechanism for co-ordinating, 
which should be done by a single institution in a particular 
country for each project—though maybe in different countries 
tor difierent projects, 

Most of the 22 papers in the seminar were reviews of their 
subjects rather than announcements of new research. 

Prof. E. J. Richards, head of the Department, Dr. B. L. 
Clarkson, the organizer, and A.G.A.R.D., who helped to bring 
lecturers from Italy, France and the U.S.A., including California, 
all deserve congratulations on the success of this seminar. 
A.E.S. 


More About Tushino 


HILE the repercussions of the Russian revelations at 

Tushino are still echoing, an account of the programme, 
from Soviet sources, is of some significance. After opening items 
by light aircraft and Mi-l, -4 and -6 helicopters, a modified 
version of the last-mentioned type, flown by R. Kaprelyan, with 
a 15-ton payload as a flying-crane, lifted a prefabricated hut of 
the type used by Soviet scientists in the Antarctic. 

A formation of the massive Mi-6 helicopters, led by Col. 
I. A. Melnichuk, and in SovAF markings, was the first intima- 
tion of the military use of this type. They landed troops, 
surface-to-surface missiles and towing vehicles on the airfield. 
The rotorcraft demonstrations ended with the first appearances 
of a new co-axial naval rocket-carrying helicopter developed 
trom the Ka-18, and the Kamov Vintokryl convertiplane (a 
new photograph of which appears on p. 95 of this issue). 

The DOSAAF (or para-military sports flying organization) 
display, included aerobatics by the Antonov A-I! and A-13 
sailplanes, Yak-I8Ps (back-to-back), Yak-I8As, and the new 
Yak-30 light jet trainers. Five of these flew past, led by Y. 
Vernikov, and are apparently two-seat versions of the Yak-32 
which recently established a class record in Russia. 

Aeroflot exhibited Tu-114, 


a three Tu-124s, a Tu-104, an 
I-18, an An-10A and an An-24. Parachuting took place from 
An-2s, and from a formation of 30 four-engined turboprop 


transports derived from the An-10 (An-12s). 

Fly-pasts of new aircraft were opened by Maj. V. Shvetsov 
in a MiG-19, followed by formation aerobatics in what were 
described as E-66 supersonic fighters. There were several groups 
of formation aerobatics, but it is impossible to identify the 
types of fighters involved. What is clear is that there were 
four different and distinct types of delta fighters shown, all 
carrying missiles, and all but one single engined. plus a closely 
similar type of interceptor with sharply swept wings. These 
designs have been attributed to Sukhoi and Mikoyan, but who 
designed what is far from clear. The NATO code-names, 
Fishpot, Fishbed and Fitter, which have been applied to some 
of these types tend only to add to the confusion 

An important lead to the SovAF participation, which lasted 
34 minutes. and also included a number of other missile- 
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carrying types such as Beauty, Bear (Tu-20), Badger (Tu-16), 
Flashlight B and C developments (Yak-25), swept-wing versions 
of the Beriev jet flying-boat, and improved Backfins, was the 
mention of those design bureaux represented. On the airframe 
side, these comprised the teams headed by A. N. Tupolev, 
P. O. Sukhoi, A. I. Mikoyan, V. M. Myasishchev and A. S. 
Yakovlev, while powerplants were the work of the A. M. 
Lyuika and S. K. Tumansky offices. 

Rocket-boosted versions of some of the delta fighters were 
flown. Final item was the JATO launching of one of the new 
interceptors. 


Air Matters in Parliament 
Uncivil Aviation? 
ONDON AIRPORT was under fire again in the House of 
Commons on Jly. 10, this time in respect of the handling, 
or mishandling, of passengers. Mr. F. Noe.-Baker (Lab., 
Swindon) asked the Minister of Aviation what was the average 
time between an arriving passenger aircraft coming to rest and 
completion of immigration and Customs facilities. MR. 
GrorrrReY Rippon, Parliamentary Secretary to the Ministry of 
Aviation, replied that it was 35 minutes at the North terminal 
and less than 20 at the Central. 

This, said Mr. Noel-Baker, compared badly with other airports 
in western Europe—for instance, the time at Copenhagen has 
recently been 11 minutes between touch-down and leaving the 
terminal building. Sir ARTHUR Harvey (Cons., Macclesfield) said 
the figures for London Airport were misleading, in that times 
were often far longer at the evening peak hour. Mr. Rippon 
hoped for improvement at the new long-haul building. © 

Cause for reproach from a different angle was voiced by 
Mr. J. W. W. Peyton (Cons., Yeovil). “ Far too often, quite 
apart from the limitations of buildings,” he said, “ the handling 
of passengers is slovenly and discourteous, and it is high time 
that this is polished up.” 

Aircraft Carriers 

On Jly. 12 Mas. P. H. B. Watt (Cons., Haltemprice) asked 
the Civil Lord of the Admiralty at what date existing aircraft 
carriers would become obsolete, and what plans he had for 
replacement. Mr. C. I. Orr-EwinaG replied that our present 
five carriers will all have first-class capability at least until the 
early 1970s, and that replacement plans are still in the study 
stage. On Mr. Wall suggesting that it might be better when 
the time came, from the standpoints both of defence and of 
cost, to build no more aircraft carriers but to lay down missile 
submarines instead, Mr. Orr-Ewing instanced recent events in 
Kuwait as demonstrating how valuable is an aircraft carrier 
in providing cover and control facilities. 

Mr, E. G. Wits (Lab., Edinburgh, E.) sought an assurance 
that the House would have an opportunity to debate the issue 
before a decision is taken. This was not forthcoming, but the 
Civil Lord made it clear that some time will elapse before a 
programme is formulated, and added that the useful first life 
of an aircraft carrier is reckoned to be 20 years, which can be 
extended for a further 10 years by major modernization. 
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OPtional Reading—4 


| WAS suckled by as noble (though, perhaps, not as elegant) 
a mother as you would get, the good old Valentia, whose 
wing area was measured in acres, but when in 1941 it came 
to weaning on to the Wellington 1A (one hour's instruction 
for two pupils, my log book shows—times were hard in those 
days for sandwich courses), | damaged a tail-frame on my 
first solo landing. Now my recollection of that occasion is 
coming in at the “book speed,” cutting the throttles just 
before the hedge, and heaving back on the stick, just as on 
the Valentia. But it wasn’t a Valentia, and the thing kept 
coming on down-—not fully stalled, because the nose came up 
and we touched down first on the tail wheel—and we hit with 
a bit of a biff. After that I changed my technique, making 
always a flatter approach, maintaining “* book speed” plus 5 or 
10 kts. for “ mum ” and carrying a little engine till after the flare. 
This method would almost certainly not have been favoured by 
the designer when specifying landing distance, but it saw me 
through subsequent years, subsequent types, into-wind landings 
and cross-wind landings, all without incident (though there was 
one innocuous trundle into the mud after a down-wind landing 
on a wet Laterite surface). 

Now at this early stage in the history of the column I do not 
propose to dwell on reminiscences (that may come later, if con- 
troversy on the following subject gets too hot!). I mention the 
incident to show that the tendency of aeroplanes to “ keep 
going on down” after the pilot has initiated the flare-out is 
by no means new. It used to be called the “ mush effect.” 
Today it is very rare to hear this simple and descriptive word; 
however, it is not rare to be brought in with a clang. Indeed, 
I believe that there is a lot in what a pilot friend of mine 
said the other day: “ The days of good landings are over.’ 

Perhaps this would not matter if it were just a question of 
the passengers getting a shake (look what a shaking you take 
on a London bus!), but the fact is that hitting the ground hard, 
either on or before the runway, is the major source of accidents 
today. It is also a very likely cause of many of the incidents 
now so frequently reported in the newspapers (undercarriage 
would not come down, loss of hydraulic fluid causing loss of 
brakes, tyre burst) and of more which do not get into the 
newspapers (leaking fuel tank, prematurely fatigued engine- 
mounting). One might think, therefore, that the matter was 
worth some investigation. But, somewhat strangely, there has 
been very little—or at least little has been published on it. 
ICAO to some extent has paid attention to the approach problem 
by setting up the Visual Aids Panel, and the R.A.E. has helped 
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by producing the visual approach slope indicator; similarly, the 
Flight Safety Foundation sponsored a study on the undershoot 
problem. But valuable though these efforts have been, they 
have all started off from the preconceived idea that the pre- 
dominant landing problem is a visual problem, how to keep 
the aircraft on or near to the optimum glide slope all the way 
from turning final to aerodrome threshold. No one, so far as 
I know, has really gone into the aerodynamic and ballistic 
situation existing at or near the flare-out point. 

Theories do, of course, exist. For example, apart from the 
above “ visual theory” there is the “ ballistic theory, ” which 
says that it is natural for a heavy aeroplane to “keep going 
on down” at the flare-out point unless you ensure that the 
rate of sink on final approach is not greater than 600 ft. per 
minute; there is the “ geometric theory,” which says that the 
main gear of a modern aircraft, being well aft of the centre 
of rotation, prescribes an arc at the flare-out point, driving the 
gear into the runway; there is the “ aerodynamic theory,” which 
says that it must be expected that elevators of a modern aircraft 
become somewhat less efficient as a high angle of attack is 
assumed. But none of these theories has, so far as I know, 
ever been the subject of a published study; and nobody appears 
to have investigated how far, if at all, a general formula for 
“ flare-out ” technique might be evolved. 

Boeings may, of course, have the answer in their advice on 
the 720: don’t flare the thing at all—just allow it to settle on 
to the runway. They may well be right about this; but, if so, 
I would like to know if it can be applied to the Convair 990, 
to the Comet, the DC-8 and the rest. And, if not, why not? 
Does the 720 catch a favourable ground effect (as was reported 
years ago for the Victor, but of which one hears strangely little 
these days)? Does the 990 not catch this effect but hopes to do 
so with the Kreuger leading-edge flaps? These are all questions 
very relevant to the landing problem and as this is agreed as 
the cardinal problem of today’s operations, we are surely 
entitled to some authoritative answers. Gagarin was well 
justified to say on landing: “I feel well; I have no injuries 
or bruises,” but surely today’s civil passenger should not even 
be reminded of the thought. 

So until someone gives me the statistical measure of wind 
speed variability near the ground, the A.S.1. position error at full 
flap and high angles of attack, the A.S.L. system and instrumental 
variabilities, the true margin of the equivalent airspeed over the 
one-g stall, the temporary increase in stalling speed due to 
the extra loading of the round-out action and the value of 
ground effect from 50 ft. downwards, I will continue to believe 
that many of today’s landing problems are due to yesterday's 
“ mush effect.”—c.c.J. 


Proving the 748’s Airframe 


ROM Hawker Siddeley Aviation has come some informa- 
tion about the structural test programme that has been 

conducted on the Avro 748 airframe. Readers will recall 
that in the detail design of this new short-medium range civil 
turboprop transport, particular attention was paid to obtaining 
a fully fail-safe structure (see THe AEROPLANE AND ASTRO- 
nauTics for Feb. 12, 1960). The test programme intended to 
prove this integrity has been in progress since January, 1960. 

First on the list were tests to establish the strength of the 
fuselage frames and floor beams when subjected to the severe 
loads that might be experienced in a crash landing. Later a 
section of the wing, including leading- and trailing-edges, was 
tested to demonstrate the strength of a typical wing rib both 
before and after the rib had been artificially damaged. 

An engine sub-frame and undercarriage unit mounted on local 
wing structure was subjected to tests earlier this year. For this, 
engine and undercarriage loads representing seven design cases 
were applied to prove compliance with A.R.B. requirements. 

While this “localized” structural testing was in progress, a 
fuselage complete with wings and tailplane was assembled in 
the static structural test frame. Tests with this airframe struc- 
ture started in April, 1961, to simulate the most severe conditions 
encountered during the take-off, in-flight and landing regimes. 

Loads were applied to the structure by hydraulic jacks using 
the normal system of linkages to spread the load over the 
whole wing to give an accurate representation of flight con- 
ditions. One of the integral fuel tanks in the wing was sealed 
during these tests and loads were applied with this tank full. 

The landing case was the first to be investigated with this 
complete aircraft structure, for this controlled the design of 
the rear fuselage and wing rear spar. After this test was 
satisfactorily accomplished the principal flight loading case—a 
66-ft. per sec. gust case—-was dealt with. This particular case 
controls the design of the whole wing, in bending and of most 
of the front fuselage. 


In the test, the loading was increased to 103°, of the ultimate 
design load without failure. 

A schedule of fatigue tests has also been in progress on the 
Avro 748. In August, 1960, a complete cabin structure was 
immersed in a new water tank at the main Avro works. This 
specimen was pressurized to a cabin differential of 12.1 p.s.i. 
During this test schedule, the fuselage withstood over 10,000 
pressurization cycles. 

A complete airframe has now been installed in the water test 
tank and will shortly be subjected to full-scale fatigue testing. 


A Worthy Cause 


fir year the Royal Air Force Benevolent Fund has reached 
the point where it has expended more than £10 million since 
its foundation in 1919, All this money has been spent on the 
relief of distress among serving and ex-Service members of 
the R.A.F., the W.R.A.F, and their families and dependents. 
Much of the credit for the Fund’s noteworthy work in the 
post-war years must go to its energetic Controller, Air Vice- 
Marshal Sir John Cordingley, K.C.B., C.B.E., R.A.F. (retd.), 
shortly to retire from active participation in the Fund’s affairs. 

He reminds us that last year, in order to achieve its aims 
and objects, the Fund spent £527,979—an average of more than 
£10,000 each week and an increase on the previous year when 
£495,500 had been spent. There were, he says, 12,585 successful 
applications for aid in 1960—bringing the total of such applica- 
tions since 1919 to the remarkable figure of 443,814. 

In 1960, however, it was necessary to face a greater expendi- 
ture on a smaller number of cases; which Sir John points out 
may well be a warning of the long-term trend. Inflation and 
advancing age of those who fought the last War are two 
“baleful factors” that make it essential for the Fund to raise 
more money. All contributions—large and small—would, we 
are sure, be gratefully received at the Fund’s headquarters at 
67 Portland Place, London, W.1. 
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Aviation News in General 


JETS FOR SUDAN.—A number of 
Jet Provost T.5Ils have been ordered 
from Hunting Aircraft for the Sudan Air 
Force. The T.S1 is an armed version of 
the T.3 having two machine guns and 
underwing attachments for rockets or 
bombs. A number of Sudanese pilots 
have completed a conversion course on 
the type at No. 2 F.T.S., Syerston. 


HELIPORT SITES.—Possible sites for 


a London Heliport (see map in our 
March 3 issue) are Nine Elms goods 
yard, Battersea; Cannon Street station 


and St. Katherine Docks, according to 
the ministerial committee which has been 
investigating this subject since July 1959. 
Final choice from these three possi- 
bilities depends on the types of helicopter 
to be used and other factors. It is esti- 
mated that the heliport will handle 
1,500,000 passengers a year by 1975. The 
report of the committee was published by 
H.M.S.O. earlier this week, price 7s. 


ARGOSY HOURS.—More than 5,000 
hours’ flying has been amassed by the 10 
civil Argosies and the first few produc- 
tion C Mk. Is for the R.A.F. This total 
includes 2,280 hr. on 1,434 flights by six 
of the 10 civil aircraft on development 
flying, and over 2,000 hr. by the first 
three Argosies in service with Riddle. 


TARGET NEWS.—The first Jindivik 
102B Viper-powered target drone off the 
Fairey assembly line made its maiden 
flight at R.A.E. Llanbedr on Jly. 19. On 
its second flight, the following day, it 
reached a height of 53,000 ft. Jindivik 
102Bs are assembled in this country and 
modified to British standards, by Fairey 
Engineering at Ringway. 


NEW BEAGLE-AUSTERS.—Two new 
developments of the  Beagle-Auster 
A.O.P. 9 for the Army Ajr Corps, 
according to Les Ailes, are the Mks. 11 
(top) and 12, both powered by the 260 
b.h.p. Rolls-Royce/Continental 10-470 
engine. The Mk. 11 prototype is due to 


Commercial Aviation Affairs 


THE B.O.A.C, STRIKE.—The strike 
of B.O.A.C. maintenance electricians at 
Heathrow ended on the night of Jly. 20- 
21. It had started on Jly. 7 and is esti- 
mated by B.O.A.C. to have cost the 
Corporation more than £14 million. 


PILOTS’ PAY.—New pay scales for 
B.O.A.C. pilots, awarded by the 


Industrial Court, establish the maximum 
salary for senior captains, first class, on 
Boeing 707s at £5,000, an increase of 
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RUSSIAN ROTORCRAFT.—Developed by Nikolai Kamov, the Vintokry! converti- 
plane comtines rotors and propellers in a similar fashion to the Westland Rotodyne. 
The 4,000 e.h.p. Ivchenko turbines in each nacelle can be clutched either to the 
rotors or the propellers; the tailpipes can be tilted down for extra lift in vertical 


operations. 


The Vintokryl is said to be able to seat 50-100 passengers and to make 


use of Mi-4 rotors. 


make its first flight within the next week 
or two. The Mk. 12 project is directed 
towards an improved low-speed perform- 
ance, with full-span slats and new slotted 
flaps. 


VC10 SIMULATORS.—B.O.A.C. has 
placed contracts with Redifon, Ltd., for 
two VC10/Super VC1O flight simulators. 
Mounted on a single-axis platform, with 
movement in pitch only, the two units 
will be able to simulate either aircraft 
with the minimum of modification. 


SKYBOLT NEWS.—Reports from the 
U.S. say that compatibility tests of the 
Vulcan and Skybolt ALBM electrical 
systems have been successfully completed 
at Edwards A.F.B., and there is every 
prospect that the R.A.F. will now receive 
the weapon in 1964, Trials with a com- 
plete “live” system with both — the 
Vulcan and B-S2 will take place at Elgin 
A.F.B, next summer. 


SPACE RANGER.—First of the 
attitude-stabilized Ranger spacecraft 
being developed for the hard-landing of 
payloads on the Moon was scheduled for 
launching from Cape Canaveral this 
week on a non-lunar trajectory. It was 
expected to travel more than 500,000 
miles into space before returning to burn 
up in the Earth’s atmosphere after some 
50 days. Launching vehicle, Atlas-Agena 
B; spacecraft weight 675 Ib. 


GAGARIN FILM.—tThe Soviet docu- 
mentary film, “ The First Journey to the 
Stars,’ covers the whole history of 
Russian rocketry from Tsiolkovsky to the 
present day. It includes the various 
experiments and trials leading up to 
Major Gagarin’s flight, his take-off and 
landing, and subsequent events. Chief 
consultants for the film were General 
Lieutenant of the Air Force N. Kamanin 
and Doctor (Medicine) Prof. V. Yazdov- 
sky. Two “stills” are on pp. 111-112. 


£963. Similar increases apply to Comet 
captains, with small increases for 
Britannia and DC-7C pilots. The general 
effect of the revised scales, which in some 
cases are back-dated to Oct. 1, 1958, is to 
establish a differential for jet pilots and 
to abolish a number of special payments. 


MORE 707s FOR SABENA.—Two 
additional Boeing 707-329s have been 
ordered by Sabena for delivery early next 
year. 


QANTAS TURBOFANS.—The first of 
Qantas’ four new turbofan 707-138Bs has 
made its initial flight at Seattle and the 
first locally converted and assembled 
turbofan engine has been test-cell-run at 
Sydney preparatory to _ re-engining 
Qantas’ seven 707-138s. The four new 
aircraft will be delivered during August 
and September. The -138Bs (new and 
converted) will reduce the elapsed time 
on the London-Sydney route through the 
Middle East by about 44 hours. 
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THE AEROPLANE 
and ASTRONAUTICS 


OPtional Reading—4 


WAS suckled by as noble (though, perhaps, not as elegant) 

a mother as you would get, the good old Valentia, whose 
wing area was measured in acres, but when in 1941 it came 
to weaning on to the Wellington 1A (one hour's instruction 
for two pupils, my log book shows—times were hard in those 
days for sandwich courses), | damaged a tail-frame on my 
first solo landing. Now my recollection of that occasion is 
coming in at the “book speed,” cutting the throttles just 
before the hedge, and heaving back on the stick, just as on 
the Valentia. But it wasn’t a Valentia, and the thing kept 
coming on down—not fully stalled, because the nose came up 
and we touched down first on the tail wheel—and we hit with 
a bit of a biff. After that I changed my technique, making 
always a flatter approach, maintaining “* book speed” plus 5 or 
10 kts. for “ mum ” and carrying a little engine till after the flare. 
This method would almost certainly not have been favoured by 
the designer when specifying landing distance, but it saw me 
through subsequent years, subsequent types, into-wind landings 
and cross-wind landings, all without incident (though there was 
one innocuous trundle into the mud after a down-wind landing 
on a wet Laterite surface). 

Now at this early stage in the history of the column I do not 
propose to dwell on reminiscences (that may come later, if con- 
troversy on the following subject gets too hot!). I mention the 
incident to show that the tendency of aeroplanes to “keep 
going on down” after the pilot has initiated the flare-out is 
by no means new. It used to be called the “mush effect.” 
Today it is very rare to hear this simple and descriptive word; 
however, it is not rare to be brought in with a clang. Indeed, 
I believe that there is a lot in what a pilot friend of mine 
said the other day: “ The days of good landings are over.’ 

Perhaps this would not matter if it were just a question of 
the passengers getting a shake (look what a shaking you take 
on a London bus!), but the fact is that hitting the ground hard, 
either on or before the runway, is the major source of accidents 
today. It is also a very likely cause of many of the incidents 
now so frequently reported in the newspapers (undercarriage 
would not come down, loss of hydraulic fluid causing loss of 
brakes, tyre burst) and of more which do not get into the 
newspapers (leaking fuel tank, prematurely fatigued engine- 
mounting). One might think, therefore, that the matter was 
worth some investigation. But, somewhat strangely, there has 
been very little—or at least little has been published on it. 
ICAO to some extent has paid attention to the approach problem 
by setting up the Visual Aids Panel, and the R.A.E. has helped 
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by producing the visual approach slope indicator; similarly, the 
Flight Safety Foundation sponsored a study on the undershoot 
problem. But valuable though these efforts have been, they 
have all started off from the preconceived idea that the pre- 
dominant landing problem is a visual problem, how to keep 
the aircraft on or near to the optimum glide slope all the way 
from turning final to aerodrome threshold. No one, so far as 
I know, has really gone into the aerodynamic and ballistic 
situation existing at or near the flare-out point. 

Theories do, of course, exist. For example, apart from the 
above “ visual theory” there is the “ ballistic theory, ” which 
says that it is natural for a heavy aeroplane to “keep going 
on down” at the flare-out point unless you ensure that the 
rate of sink on final approach is not greater than 600 ft. per 
minute; there is the “ geometric theory,” which says that the 
main gear of a modern aircraft, being well aft of the centre 
of rotation, prescribes an arc at the flare-out point, driving the 
gear into the runway; there is the “ aerodynamic theory,” which 
says that it must be expected that elevators of a modern aircraft 
become somewhat less efficient as a high angle of attack is 
assumed. But none of these theories has, so far as I know, 
ever been the subject of a published study; and nobody appears 
to have investigated how far, if at all, a general formula for 
“ flare-out ” technique might be evolved. 

Boeings may, of course, have the answer in their advice on 
the 720: don’t flare the thing at all—just allow it to settle on 
to the runway. They may well be right about this; but, if so, 
I would like to know if it can be applied to the Convair 990, 
to the Comet, the DC-8 and the rest. And, if not, why not? 
Does the 720 catch a favourable ground effect (as was reported 
years ago for the Victor, but of which one hears strangely little 
these days)? Does the 990 not catch this effect but hopes to do 
so with the Kreuger leading-edge flaps? These are all questions 
very relevant to the landing problem and as this is agreed as 
the cardinal problem of today’s operations, we are surely 
entitled to some authoritative answers. Gagarin was well 
justified to say on landing: “I feel well; I have no injuries 
or bruises,” but surely today’s civil passenger should not even 
be reminded of the thought. 

So until someone gives me the statistical measure of wind 
speed variability near the ground, the A.S.1. position error at full 
flap and high angles of attack, the A.S.I. system and instrumental 
variabilities, the true margin of the equivalent airspeed over the 
one-g stall, the temporary increase in stalling speed due to 
the extra loading of the round-out action and the value of 
ground effect from 50 ft. downwards, I will continue to believe 
that many of today’s landing problems are due to yesterday's 

‘mush effect.”—c.c.J. 


Proving the 748’s Airframe 


ROM Hawker Siddeley Aviation has come some informa- 
tion about the structural test programme that has been 

conducted on the Avro 748 airframe. Readers will recall 
that in the detail design of this new short-medium range civil 
turboprop transport, particular attention was paid to obtaining 
a fully fail-safe structure (see THE AEROPLANE AND ASTRO- 
NAUTICS for Feb. 12, 1960). The test programme intended to 
prove this integrity has been in progress since January, 1960. 

First on the list were tests to establish the strength of the 
fuselage frames and floor beams when subjected to the severe 
loads that might be experienced in a crash landing. Later a 
section of the wing, including leading- and trailing-edges, was 
tested to demonstrate the strength of a typical wing rib both 
before and after the rib had been artificially damaged. 

An engine sub-frame and undercarriage unit mounted on local 
wing structure was subjected to tests earlier this year. For this, 
engine and undercarriage loads representing seven design cases 
were applied to prove compliance with A.R.B. requirements. 

While this “localized” structural testing was in progress, a 
fuselage complete with wings and tailplane was assembled in 
the static structural test frame. Tests with this airframe struc- 
ture started in April, 1961, to simulate the most severe conditions 
encountered during the take-off, in-flight and landing regimes. 

Loads were applied to the structure by hydraulic jacks using 
the normal system of linkages to spread the load over the 
whole wing to give an accurate representation of flight con- 
ditions. One of the integral fuel tanks in the wing was sealed 
during these tests and loads were applied with this tank full. 

The landing case was the first to be investigated with this 
complete aircraft structure, for this controlled the design of 
the rear fuselage and wing rear spar. After this test was 
satisfactorily accomplished the principal flight loading case—a 
66-ft. per sec. gust case--was dealt with. This particular case 
controls the design of the whole wing, in bending and of most 
of the front fuselage. 


In the test, the loading was increased to 103°, of the ultimate 
design load without failure. 

A schedule of fatigue tests has also been in progress on the 
Avro 748. In August, 1960, a complete cabin structure was 
immersed in a new water tank at the main Avro works. This 
specimen was pressurized to a cabin differential of 12.1 p.s.i. 
During this test schedule, the fuselage withstood over 10,000 
pressurization cycles. 

A complete airframe has now been installed in the water test 
tank and will shortly be subjected to full-scale fatigue testing. 


A Worthy Cause 


{IS year the Royal Air Force Benevolent Fund has reached 
the point where it has expended more than £10 million since 
its foundation in 1919, All this money has been spent on the 
relief of distress among serving and ex-Service members of 
the R.A.F., the W.R.A.F. and their families and dependents. 
Much of the credit for the Fund’s noteworthy work in the 
post-war years must go to its energetic Controller, Air Vice- 
Marshal Sir John Cordingley, K.C.B., C.B.E., R.A.F. (retd.), 
shortly to retire from active participation in the Fund’s affairs. 
He reminds us that last year, in order to achieve its aims 
and objects, the Fund spent £527,979—an average of more than 
£10,000 each week and an increase on the previous year when 
£495,500 had been spent. There were, he says, 12,585 successful 
applications for aid in 1960—bringing the total of such applica- 
tions since 1919 to the remarkable figure of 443,814. 

In 1960, however, it was necessary to face a greater expendi- 
ture on a smaller number of cases; which Sir John points out 
may well be a warning of the long-term trend, Inflation and 
advancing age of those who fought the last War are two 
“ baleful factors” that make it essential for the Fund to raise 
more money. All contributions—large and small—would, we 
are sure, be gratefully received at the Fund’s headquarters at 
67 Portland Place, London, W.1. 
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Aviation News in General 


JETS FOR SUDAN.—A number of 
Jet Provost T.5ls have been ordered 
from Hunting Aircraft for the Sudan Air 
Force. The T.51 is an armed version of 
the T.3 having two machine guns and 
underwing attachments for rockets or 
bombs. A number of Sudanese pilots 
have completed a conversion course on 
the type at No. 2 F.T.S., Syerston. 


HELIPORT SITES.—Possible sites for 
a London Heliport (see map in our 
March 3 issue) are Nine Elms goods 
yard, Battersea; Cannon Street station 
and St. Katherine Docks, according to 
the ministerial committee which has been 
investigating this subject since July 1959. 
Final choice from these three possi- 
bilities depends on the types of helicopter 
to be used and other factors. It is esti- 
mated that the heliport will handle 
1,500,000 passengers a year by 1975. The 
report of the committee was published by 
H.M.S.O. earlier this week, price 7s. 


ARGOSY HOURS.—More than 5,000 
hours’ flying has been amassed by the 10 
civil Argosies and the first few produc- 
tion C Mk. Is for the R.A.F. This total 
includes 2,280 hr. on 1,434 flights by six 
of the 10 civil aircraft on development 
flying, and over 2,000 hr. by the first 
three Argosies in service with Riddle. 


TARGET NEWS.—The first Jindivik 
102B Viper-powered target drone off the 
Fairey assembly line made its maiden 
flight at R.A.E. Llanbedr on Jly. 19. On 
its second flight, the following day, it 
reached a height of 53,000 ft. Jindivik 
102Bs are assembled in this country and 
modified to British standards, by Fairey 
Engineering at Ringway. 


NEW BEAGLE-AUSTERS.—Two new 
developments of the  Beagle-Auster 
A.O.P. 9 for the Army Air Corps, 
according to Les Ailes, are the Mks. 11 
(top) and 12, both powered by the 260 
b.h.p. Rolls-Royce/Continental 10-470 
engine. The Mk. 11 prototype is due to 


Commercial Aviation Affairs 


THE B.O.A.C, STRIKE.—tThe strike 
of B.O.A.C. maintenance electricians at 
Heathrow ended on the night of Jly. 20- 
21. It had started on Jly. 7 and is esti- 
mated by B.O.A.C. to have cost the 
Corporation more than £14 million. 


PILOTS’ PAY.—New pay scales for 
B.O.A.C. pilots, awarded by the 
Industrial Court, establish the maximum 
salary for senior captains, first class, on 
Boeing 707s at £5,000, an increase of 
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RUSSIAN ROTORCRAFT.—Developed by Nikolai Kamov, the Vintokryl converti- 
plane combines rotors and propellers in a similar fashion to the Westland Rotodyne. 
The 4,000 e.h.p. Ivchenko turbines in each nacelle can be clutched either to the 
rotors or the propellers; the tailpipes can be tilted down for extra lift in vertical 


operations. 


The Vintokryl is said to be able to seat 50-100 passengers and to make 


use of Mi-4 rotors. 


make its first flight within the next week 
or two. The Mk. 12 project is directed 
towards an improved low-speed perform- 
ance, with full-span slats and new slotted 
flaps. 


VC10 SIMULATORS.—B.O.A.C. has 
placed contracts with Redifon, Ltd., for 
two VC10/Super VC10 flight simulators. 
Mounted on a single-axis platform, with 
movement in pitch only, the two units 
will be able to simulate either aircraft 
with the minimum of modification. 


SKYBOLT NEWS.—Reports from the 
U.S. say that compatibility tests of the 
Vulcan and Skybolt ALBM electrical 
systems have been successfully completed 
at Edwards A.F.B., and there is every 
prospect that the R.A.F, will now receive 
the weapon in 1964, Trials with a com- 
plete “live” system with both the 
Vulcan and B-52 will take place at Elgin 
A.F.B. next summer. 


SPACE RANGER.—First of the 
attitude-stabilized Ranger spacecraft 
being developed for the hard-landing of 
payloads on the Moon was scheduled for 
launching from Cape Canaveral this 
week on a non-lunar trajectory. It was 
expected to travel more than 500,000 
miles into space before returning to burn 
up in the Earth’s atmosphere after some 
50 days. Launching vehicle, Atlas-Agena 
B; spacecraft weight 675 Ib 


GAGARIN FILM.—The Soviet docu- 
mentary film, “ The First Journey to the 
Stars,” covers the whole history of 
Russian rocketry from Tsiolkovsky to the 
present day. It includes the various 
experiments and trials leading up to 
Major Gagarin’s flight, his take-off and 
landing, and subsequent events. Chief 
consultants for the film were General 
Lieutenant of the Air Force N. Kamanin 
and Doctor (Medicine) Prof. V. Yazdov- 
sky Two “stills” are on pp. 111-112. 


£963. Similar increases apply to Comet 
captains, with small increases for 
Britannia and DC-7C pilots. The general 
effect of the revised scales, which in some 
cases are back-dated to Oct. 1, 1958, is to 
establish a differential for jet pilots and 
to abolish a number of special payments. 


MORE 707s FOR SABENA.—Two 
additional Boeing 707-329s have been 
ordered by Sabena for delivery early next 
year. 


QANTAS TURBOFANS.—The first of 
Qantas’ four new turbofan 707-138Bs has 
made its initial flight at Seattle and the 
first locally converted and assembled 
turbofan engine has been test-cell-run at 
Sydney preparatory to _ re-engining 
Qantas’ seven 707-138s. The four new 
aircraft will be delivered during August 
and September. The -138Bs (new and 
converted) will reduce the elapsed time 
on the London-Sydney route through the 
Middle East by about 44 hours. 
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News About People 


THE AEROPLANE 
and ASTRONAUTICS 


TURBOPROP ORDER. — Caribair 
(Caribbean Atlantic Airlines Inc. of 
Puerto Rico) has ordered three Eland- 
powered Convair 540s for its Puerto 
Rico- Dominican Republic - Caribbean 
routes. They will seat 60 passengers 
each and go into service at the end of 
this year. Purchase price is $1 million 
each. 


ATLANTIC TRAFFIC. IATA 
carriers on the North Atlantic recorded 
a 5.6%, increase in scheduled passenger 
traffic during June. Average load factors 
for the month fell by nearly 19 points to 
53.4%, but were about 62% in the last 
week of June as traffic continued to 
climb. 


CUNARBD’S FREIGHT PERMIT.— 
The C.A.B. has transferred to Cunard 
Eagle the foreign air carrier permit held 
by Airwork, Ltd., for a North Atlantic 
freight service. Cunard Eagle already 
has an air service licence for this, but has 
not yet fixed a starting date. Converted 
Britannias may be used. 


WASHINGTON JETS?—The F.A.A. 
recently watched tests with a United Air- 
lines’ Caravelle at Washington National 
Airport, which until now has been closed 
to jet operations. On the results of the 
Caravelle trials the F.A.A. will base a 
decision on future jet flights at the air- 
port. 


VISCOUNT CHARTERS.—Evidence 
of the continued World-wide demand for 
Viscounts is provided by news of recent 
inter-line charters. Lufthansa has flown 
Viscount services behind the _ Iron 
Curtain on charter to Tabso and Tarom. 
Aer Lingus has chartered Viscounts from 
Tradair to operate some 40 Dublin- 
London and Dublin-Glasgow _ flights 


% 


between mid July and early September. 
An M.E.A. Viscount was chartered by 
Jersey Airlines for use on the Dinard, 
Bournemouth and Gatwick routes during 
July. 


QANTAS TO NEW ZEALAND.—-On 
Oct. 3, Qantas will inaugurate its first 
trans-Tasman_ services, with Electras. 
The service follows the sale of Qantas’ 
50°., interest in Tasman Empire Airways, 
which will fly its New Zealand-Australia 
service in conjunction with Qantas. 


ATLANTIC —NO CHANGE.—Last 
week’s IATA working-group meeting in 
London to discuss North Atlantic fares 
(see last week’s issue, p. 64) ended with 
the decision to make no modifications or 
additions to the present fare structure, 
which had previously been agreed for a 
two-year period ending on Mar. 31, 1963. 
The purpose of the meeting was to 
examine the possibility of additional 
promotional fares. 


U.S.-U.S.S.R.— Preliminary talks were 
held last week in Washington concerning 
a Moscow-New York direct air service 
which was first proposed in 1958. The 
U.S.S.R. representatives were headed by 
Col. E. F. Loginov: Mr. J. M. Landis, 
former chairman of the C.A.B., gave the 
U.S. views. A P.A.A. observer attended 
the meeting. 


DC-3 FOR NORTH-SOUTH.—The 
last of B.E.A.’s DC-3 (C-47) Pionairs 
(G-ALXK) has been sold to North-South 
Airlines of Leeds-Bradford Airport. It will 
be operated initially in the B.E.A. con- 
figuration—including the “ airstair ” door 
—but wide cargo doors (already pur- 
chased) will be installed later. The air- 
craft sale was handled by Travelair, Ltd. 


ae 
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LEBANESE CARRIER.—A new 
Lebanese charter operator, L.A.T. 
(Charter) Co. S.A.L., began operations at 
the end of June, using a DC-4 purchased 
from Jordan International Airways. The 
company is concentrating on charters 
between the Middle East and Europe. 


CAMBRIAN = INCREASES.—Traflic 
Statistics for the first half of 1961 show 
that Cambrian Airways carried 23,141 
passengers on scheduled = services—-an 
increase of 88°, on the same period of 
1960. 


CORK OPENING.—The new airport 
at Cork, due to be opened earlier this 
year, is now expected to be ready for 
operations on Oct. 16, and Cambrian 
Airways hope then to be able to start 
services from London, Bristol and South 
Wales. 


S.A.F.E. RECORD.—On Jne. 22 Straits 
Air Freight Express, of New Zealand, a 
British United subsidiary, carried 270 
long tons of freight in 57 flights across 
Cook Strait. The previous record was 
262 tons in 58 flights on May 29 this year. 


BIATA MEMBERS.—Fourteen British 
independent airlines are now members of 
BIATA. The latest companies accepted 
for membership are Air Safaris, Ltd., 
Overseas Aviation (C.1.), Ltd., and 
Tradair, Ltd. 


ARGENTINE CRASH.—A DC-6 of 
Aerolineas Argentinas crashed on Jly. 19 
about 150 miles south-west of Buenos 
Aires while flying to Comodoro Riva- 
davia. The 60 passengers and seven crew 
members were killed. Reports suggest 
that it had been flying through a thunder- 
storm (and consequent heavy turbulence) 
at the time of the disaster. 


VISITING-1.—Air Marshal Sir Kenneth 
Cross, A.O.C.-in-C., Bomber Command, 
went to the Bitteswell and Baginton 
factories of Armstrong Whitworth 
Aircraft, Ltd., on jly. 20. At Bitteswell 
he was met by Mr. Eric Greenwood. 


B.E.A. RE-APPOINTMENT.—Sir 
Arnold Overton, K.C.B., K.C.M.G., M.C.. 
has been appointed to the Board of 
B.E.A. for a further period—until Jan. 8, 
1963. 


FIRESTONE APPOINTMENT.— Mr. 
A. W. Edlin has been appointed to the 
board of the Firestone Tyre and Rubber 
Co., Ltd. He has been the company’s 
secretary since 1930. 


COUNCIL MEMBER. Among the 10 
members elected to serve on the Institute 
of Transport Council from Oct. 1 is Mr. 
Gilbert H. C. Lee, B.O.A.C.’s commercial 
director. 


VISITOR FROM MEXICO.—We learn 
from Duncan Y Cossio, S.A., of Mexico 


City, agent for a number of British manu- 
facturers in the Mexican market, that its 
president, Mr. Alex Duncan, will be 
visiting this country during August and 
also will be here for the Farnborough 
Show. He can be contacted through the 
Royal Aero Club. 


MR. W. HARPLEY.-It is with regret 
that we record the death of Mr. William 
Harpley. deputy general manager of 
English Electric Company's Presten works 
and the Samlesbury flight sheds, a posi- 
tion he held for the past two years. 


VISITING-2.—Sir Steuart 
Crichton Mitchell, Con- 
troller of Guided Weapons 
and Electronics, M.o.A., 
(right), and Mr. J. E. Serby, 

irector General, Guided 
Weapons, M.o0.A. (2nd left), 
discussed Short Seacat 
production at Belfast re- 
cently with Mr. H. G. 
Conway (left), and Mr. K. 

Teale. 
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A London Airport Authority Recommended 


HE most important and significant recommendation of the 
report of the Estimates Committee—published last Friday 
is that London’s airports should be reorganized under an 
independent and autonomous authority. This was not an un- 
expected development, and the Committee makes an unusually 
thorough analysis of a difficult situation. 

Other recommendations of the Committee include: 

An immediate study should be made of the need to provide 
a third airport for London. 

The Ministry of Aviation should specify Gatwick’s réle and 
produce a phased plan for its development; at least one runway 
should be made suitable for use by fully loaded long-haul 
turbojet transports. 

A landing fee differential between peak and off-peak periods 
should be introduced at Heathrow and the 100°, interconti- 
nental-flight surcharge should be reduced. 

The plan for a multi-storey car park in Heathrow’s central 
area should be expedited. 

The Committee's principal complaint about London’s existing 
airport management is that it is inevitably hampered by civil 
service procedure, which is quite inappropriate for an under- 
taking which should be essentially commercial. The report illus- 
trates the delaying effect of the existing planning system by 
explaining that major projects were held up for the Millbourn 
Committee’s report between 1955 and 1957 and that, even after 
this Committee had recommended the urgent need for a new 
long-haul terminal, to be ready early in 1961, there had been a 
further six-month delay before the decision was finally taken. 

The main arguments in favour of a London airport authority 
are that it would be able to make decisions more quickly, that 
it would provide a more satisfactory career structure for the 
staff and that it would deal in a commercial manner with an 
“essentially commercial situation.” Such an independent and 
autonomous authority would be responsible for all airport 
technical services except divisional air traffic control 

As a proposed third airport for London, Stansted (which, 
in the Ministry’s view, is the most promising prospect) has. 
the committee considered. certain serious disadvantages 
notably those connected with surface communications. Even 
if a rail link were to be provided, major road developments 
would need to be undertaken. Although Stansted has a 10,000- 
ft. runway. this (according to a Ministry witness) is unsatis- 
factorily aligned in relation to the London traffic pattern. A 
second runway would be needed if traffic increased substan- 
tially. It is. the report considers, important that a decision, 
one way or another, should be reached soon—especially as 
large sums have already been spent on keeping this airport 


open. “Suspended judgment” could not be permitted to 
continue for long. 

The report is usefully objective about the landing-fee con- 
troversy. It points out that, though Heathrow’s fee for a 
long-haul turbojet is very much higher than Idlewild’s, a 
number of other charges are made at the New York terminal. 
The total figures in a particular case (a 707 with 78 passengers 
on the North Atlantic service) are quoted as £361 for Heathrow 
(including £30 for passenger service charges) and £269 for 
Idlewild, 

The overall cause of the difficulty over London’s airports 
is described by the report as being the failure of the Treasury 
to perceive a “major deficiency” in their financial control 
during a period of nearly 10 years. The unsatisfactory con- 
dition of the finances of London’s airports is principally the 
result of a failure until comparatively recently to regard them 
as “commercial undertakings.” 

“ The committee * the report says, “are particularly 
disturbed by the fact that the serious deficiencies in the 
machinery of financial control escaped the attention of the 
Treasury for so long since it is not possible to control 
an undertaking such as London’s airports with any effectiveness 
without adequate financial data. .. .” 

The report makes plain its belief that airport management, 
particularly at local level, has been conscientious and com- 
petent. The fault has lain within the system rather than with 
the people concerned. 

On the problem of aircraft noise the Committee is impressed 
by the Foreign Airlines Association proposal that Heathrow’s 
traffic should be kept flowing to the west, where there is more 
room for turbojets to climb before reaching a built-up area. 
Thz report recommends discussion between the Ministry of 
Aviation and the Air Ministry about the possibility of removing 
all operations from Northolt so that a suitable preferential 
runway system may be established at Heathrow. 

The possibility that Stansted may eventually become 
London’s third airport was mentioned in the House of Lords 
last week; it was described as being “ the most likely candidate,” 
but the final decision will be affected by the development, or 
otherwise, of supersonic transports. 

The Ministry’s assumption is that, with a traffic increase at 
the rate of 500,000 passengers per annum, Heathrow will be 
saturated (in terms of aircraft movements) by about 1970. The 
Ministry does not visualize the need for a second runway at 
Gatwick before 1965. 

Fifth Report from the Estimates Committee—London’s Airports "’; 
H.M.S.O., 19s 


B.E.A. and Alitalia 


HE direct association between B.E.A, and Alitalia—in which 

the Corporation has maintained a financial interest since 
the immediate post-War period—ended recently following the 
expiration of the 15-year agreement between B.E.A. and the 
Italian Government 

Following increases in capital, earlier sale of shares to 
B.O.A.C., and the merger in 1957 of Alitalia with L.A.L. 
B.E.A.’s shareholding had decreased from some 40% in 1949-50 
to 63 in 1958-59-60. 

The association between the two carriers is now limited to 
a commercial (pooling) arrangement for which a five year 
agreement was recently signed. An article on Alitalia’s problems 
and plans appeared in our issue of Jly. 6 (p. 11). 

. ° . ~— 

Supersonic Feasibility 
EVELOPMENT of a Mach 3 commercial transport is 
feasible by 1970-71, according to a joint report issued this 

week by the Federal Aviation Agency, the Department of 
Defense and the National Aeronautics and Space Administration. 
The world market for such aircraft is estimated as “ upwards 
of 200.” 

Because of the B-58 and B-70 bomber programmes and the 
earlier research and experience of supersonic flight from which 
they evolved, says the report, the United States has “a unique 
capability for developing a supersonic transport.” Private 
industry could not alone finance the job, but will need 
Government assistance; some recoupment of Government funds 
would be possible, however, from sales of the aircraft. 

The report stresses certain “ basic principles” which apply 


to the SST project. They are that the programme is one of 


Government assistance to industry; that competition should be 
used to maximum advantage; that direct Government financial 
assistance should be provided only to the point from which 
industry can carry on alone; that the civil air carriers should 
participate actively; and that the maximum feasible recovery of 
direct Government expenditure should be sought. 

Research on various parts of the problem has already been 
started by all three agencies, and the F.A.A. has asked Congress 
for $12 million in fiscal 1962 for the SST programme. The 
primary operational problem, according to the report, is the 
sonic boom. 


The B.O.A.C. Appeal 


IR FRED E. PRITCHARD, a retired High Court Judge, has 
been appointed as the commissioner to hear the appeal by 
B.O.A.C, against the award of a North Atlantic route to Cunard 
Eagle. The A.T.L.B. announced its decision in favour of 
Cunard Eagle on Jne, 22 and B.O.AC. appealed within the 
statutory 21 days. 

The appeal is to be heard in public, at a date and place to 
be announced. The date is expected to be in late August or 
September. B.O.A.C. is expected to base its appeal on the 
interpretation of the Civil Aviation (Licensing) Act, 1960, and 
more particularly on Mr. Duncan Sandys’ statement in the 
course of the debate on the Second Reading, when he said that 
the Corporations would be entitled to expect “ some reasonable 
protection against interlopers who seek to reap where others 
have sown.” The record of B.O.A.C.’s (not unsuccessful) 
struggle in recent years to achieve parity with the U.S. carriers 
on U.K.-U.S, routes will be produced, and the point will be 
pressed that Cunard Eagle would be benefiting from this 
development. 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport ... . 


K.L.M. Talks Fail 


FTER nine weeks of negotiation in Washington, the US. 

and Dutch delegations have failed to reach agreement on a 
revision of the bilateral air agreement between the two 
countries. K.L.M. has for long wanted to serve the U.S. West 
Coast, and the present series of talks was held at the instigation 
of President Kennedy, who apparently was eager to concede 
the Dutch request. The U.S. has continued to insist, how- 
ever, that, in return for a West Coast route, future increases 
of capacity on the existing K.L.M. North Atlantic routes should 
be restricted. This point K.L.M. refused to concede. 

After the talks had ended, Mr. E. G. Stijkel, Dutch Minister 
of Transport, made the following statement:— 

“ There was a big difference between the American and Dutch 
interpretation of the Bermuda agreement. Last night the American 
delegation outlined its final position after President Kennedy 

ersonally informed himself about the state of affairs. Mr. Kennedy 

ad authorized the final American offer which, however, asked for 
concessions we are not prepared to give. 

The American offer was discriminatory and a cause for bitter 
disappointment. As long as the United States maintains its present 
aviation policy I see no possibility. There are, however, some 
grounds for hoping the policy will be revised. After all, seven other 
nations tried to get landing-rights in the United States this year, 
and failed like we did.” 


Northeast Merger Prospects 


ASTERN AIR LINES’ interest in a merger with Northeast 
Airlines appears to be hardening. As we noted last week 
“Reducing the Competition,” page 64), the C.A.B. is actively 
heen noes A the prospects for the merging of Northeast with a 
stronger trunkline, and is using the Northeast application for a 
renewal of its New York-Florida route licence as a catalyst. 
Eight airlines have shown tentative interest in such a merger, 
but at least four—Pan American, T.W.A., Riddle and Trans 
Caribbean—are unlikely to meet with the C.A.B.’s approval. 
Of the other four airlines interested—Eastern, National, Delta 
and Northwest—Eastern is regarded as the C.A.B.’s favourite, 
and, at a pre-hearing conference with the C.A.B. recently, 
showed more positive signs of interest than any of the others. 
For the airline, a spokesman said that “ sound programmes for 
the integration of the routes of Northeast with another carrier 
or carriers can be formulated pursuant to reasonable terms and 
conditions.” Eastern “ will bend its efforts to assist * the C.A.B. 
in achieving ‘a merger. 


The Battle of Statistics 


OR three days last week, the Air Transport Licensing Board 
plodded steadily on with the series of individual applica- 
tions for European routes from the independent companies. 
The hearings followed the pattern described in our previous 
issue and B.E.A., as the principal objector, continued to snipe 
away at the independents’ case. Most of B.E.A.’s efforts were 
devoted to establishing (1) that none of the independents would 
succeed in creating any new categories of traffic and (2) that any 
traffic carried by the independents would of necessity be 
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diverted wholly from B.E.A. by reason of the bilaterals. 

This is not to say that B.E.A. always had a watertight case. 
There were times last week, for instance, when Mr. Gerald 
Gardiner, Q.C., for B.U.A., was able to make nonsense of 
the Corporation’s own statistics, which were shown to contain 
errors and anomalies. 

Among points of interest which arose during the week was 
the plan of Silver City Airways to use a public street in 
Madeira as a landing strip for Caribou aircraft, which would 
link with a Gatwick service at Funchal. For its service to 
Genoa, if approved, Silver City would use Viscounts; this 
route had been developed by the company with flying-boats 
and Silver City believed it should be allowed to “reap where 
it had sown.” 

B.E.A. was developing the Vanguard to seat 150 passengers 
in future high density versions, and needed more traffic for these 
aircraft. The Dublin service, on which lower fares were to 
be introduced in conjunction with Aer Lingus, was one where 
the Vanguard could be used “fully and economically.” The 
new fares would be “ comparable with those on the B.E.A. 
domestic trunk routes” and were designed to “take a far 
higher share of business away from surface transport than 
B.E.A. has ever succeeded in doing in the past.” 


Faleon Airways’ Problems 


Mus publicity in the national Press attended Falcon 
Airways difficulties, over the week-end of Jly. 15/16, in 
meeting its commitments to fly inclusive tour passengers from 
Gatwick. The fact that some passengers were delayed more 
than 24 hours was attributed by the company to the refusal 
of the Ministry of Aviation to allow it to charier an aircraft 
from Austria. 

On Jly. 19, the Ministry took the unusual course of issuing 
the following detailed statement on the situation: 

* Falcon Airways Limited yesterday made a further request to the 
Ministry for permission under Article 68 of the Air Navigation Order, 
1960, to use an Austrian registered Constellation aircraft, OE-IFA, 
for flights from Gatwick for inclusive tours during the coming week- 
end [i.e., Jly. 22/23]. The Ministry received a similar request for 
the use of OE-IFA on Friday last, 14th July, for flights from 
Gatwick last week-end. 

“ Falcon Airways have no aircraft available. Their Constellation 
G-AMUP is undergoing modification for the installation of fire 
protection in accordance with the Air Registration Board's require- 
ments first notified to them in January, 1961. Their Constellation 
G-AHEL was transferred on 13th July to Trans-European Airways 
Limited. Their Constellation G-AHEJ has no Certificate of Air- 
worthiness. 

‘According to information from the Austrian authorities the 
aircraft OE-IFA for which permission was sought had been placed 
on the Austrian register on the 27th June, Aero Transport Flug- 
betricbsgesellschaft being the registered operator. It had_ been 
supplied by Captain Kozubski, the Managing Director of Falcon 
Airways, who were registered as the owners. It is understood 
from the Austrian authorities that Captain Kozubski would pilot the 
aircraft. 

‘Under the Air Navigation Order, 1960, there is discretion to 
grant or refuse permission for foreign registered aircaft to pick 
up or set down passengers for hire or reward in this country. In the 
exercise of this discretion, the Ministry has formed the view that the 
connection between Falcon Airways, Captain Kozubski, and the 
operation of this aircraft were so close that the permission ought to 
be withheld on the ground that the use of this aircraft in these 
circumstances would enable it to be flown virtually by a British 
undertaking, and carrying British passengers, without regard to many 
of the safety requirements of the Air Navigation Order, 1960, and 
particularly the safety conditions attached to the Air Operator’s 
Certificate held by Falcon Airways. Falcon Airways have been so 
informed. : 

“Falcon Airways hold an Air Operator's Certificate limiting their 
operations to an area covering broadly Europe and the Mediterranean 
and if they complied with the conditions of their certificate and the 
requirements of the Air Navigation Order and Regulations there 
would be no objection to_their carrying out these flights with 
British-registered aircraft. The flight time limitations of the Order 
governing pilots’ hours are particularly important. 

Mr. F. Beezley, a director of Falcon Airways, said of this 
statement that he “ strongly repudiated the implication . . . that 
there was any attempt to fly the aircraft . . . without proper 
regard to safety standards.” It was, he said, “ neither decent 
nor accurate to imply that the standards set by or permitted by 
the Austrian Ministry are lower than those set by the Ministry 
of Aviation in England.” Neither Capt. Kozubski nor Falcon 
Airways, Ltd., hold any shares or debentures in Aero Transport, 
the registered operators of the Constellation in question. 


WALL STREET HELIPORT.—Despite its convenient location 
in downtown Manhattan, well shown in this picture, the 
Wall St. Heliport does not at present produce a large amount 
of traffic, and is used by New York Airways only as a flag- 
stop on flights to and from the New York airports. 
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JULY 27, 1961 5 THE AEROPLANE 
and ASTRONAUTICS 


INTO 
SQUADRON 
SERVICE 


This new addition to the strength of the Royal Navy is the turbine powered Westland Wessex 
helicopter which is now entering squadron service with the Fleet. 

Capable of carrying both detection equipment and offensive armament this aircraft is one of the 
few helicopters able to handle both the search and strike phases of anti-submarine defence, and 
modern automatic equipment enables the machine to operate by day gr night in all weathers 
from either ship or shore bases. 

As a transport machine it will carry 16 fully armed troops and be capable of placing a striking force 
direct from a carrier to the centre of operations in a minimum of time. 

This helicopter type has completed an intensive flying programme under all conditions prior to 


going into Squadron Service. 


Li / WESTLAWN D the grest name in HELICOPTERS / 


WeESTLANOD AITLRCRAFET LIiMiwrTreé os ¥G.@.¥s ENGLAND 
incorporating SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION, iiaad AVIATION DIVISION 
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BRAKES 


ANTI-SKID EQUIPMENT 


BRAKE CONTROLS 


SERVING AVIATION THE WORLD OVER 


Aviation Division, London Airport & Wolverhampton 
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Air Transport ... . 


Back to Turnhouse 


N Aug. | Edinburgh's Turnhouse Airport will be reopened 

for scheduled operations. It has been closed since Apr. 5 
for runway, apron and taxiway work, and services have been 
operated temporarily through East Fortune. 

Work has included the strengthening of the main 6,000 ft. 
13/31 runway, the level of which has been raised by about 
five inches; the installation of centre-line and new threshold 
bar lighting, of visual glide-path indicators and of a new 
instrument landing system with glide path; the laying down 
of a new taxiway and extended apron: and the construction 
of a new Customs block. 

This building will not, in fact, be completed in time for the 
opening, but, with the terminal building alterations, it will, in 
due course, almost double the accommodation for passengers 
at Turnhouse. Work is due to start next month on the erection 
of a “ Dorval-type ” control room on top of the existing tower; 
this “‘ glass house ~ will improve the field of vision for the air 
traffic controllers. The total cost of the alterations at Turnhouse 
will be about £200,000. 


Air Congo Created 


ITH technical and operational assistance from Sabena, Air 

Congo has been set up as the “* chosen instrument ” airline 
of the Congo Republic for domestic and international opera- 
tions. Its headquarters are in Leopoldville and the senior 
executives are M. Hubert Sangara, president of the Council 
of Administration, M. Gilbert Périer, vice-president, and 
M. Fernand Essandja, general manager. 

Initial capital of the company is 200 million Congo francs, 
of which the Congo Government has subscribed 65°, Sabena 
30°, and Sobelair and Air Brousse jointly 5%.  Aijrcraft 
previously used by Sabena in the Congo, including DC-4s, 
DC-3s and Convairliners, have been operating in Air Congo 
colours for several months. 


. ‘ 8 al 
Air Ceylon’s Future 

THREE-MAN Ministerial committee of inquiry has been 
set up to investigate the future of Air Ceylon and its 
international and domestic services. This was announced by 
the Minister of Transport, Mr, P. G. B. Kalugalle, following 
K.L.M.’s recent request that Ceylon should in future bear 
a larger share of losses on international services. K.L.M. 
entered into an operating agreement with Air Ceylon five 
years ago under which it provides aircraft and personnel 

for the services to London and Singapore. 
K.L.M. is said to be prepared to continue its association 
with Air Ceylon only if future losses are shared. The losses 


L. A. INTERNATIONAL.—Likely to become one of the best- 

known of airport landmarks anywhere in the World, the 

so-called Theme Structure at Los Angeles is seen nearing 

completion below. The first of the satellite buildings at the 

new terminal (United’s No. 7), and the 172 ft. administration 

building and control tower (below right) were recently 
dedicated. 
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over the past five years have amounted to “millions of 
rupees.” Air Ceylon has been passing through a difficult 
time of late, and allegations of mismanagement and nepotism 
have been made. 

The general manager, Mr. J. M. Fernando, was replaced 
a year ago by Mr. W. A. E. Molamure, who said recently 
that there was no money available for future development 
because of mistakes in the past. This was challenged by 
Mr. Fernando, who said that the company had become 
profitable during his time as general manager. 

Latest figures for Air Ceylon operations are for the year 
ended March, 1959, and show a profit of Rs.189,960. This 
was the fifth successive year in which a profit had been made. 
Air Ceylon’s position has been made more difficult in recent 
weeks by T.W.A.’s decision (THE AEROPLANE AND ASTRO- 
NAUTICS for Jly. 6) to abandon its service to Colombo after 
Aug. |. The loss to Air Ceylon is estimated at Rs.40,000 
in commission on the sale of tickets and handling charges. 


IATA on Noise 


ESCRIBED as a “ general prescription for the best methods 

of abating noise in jet aircraft operations,” a document on 
noise abatement drafted by an IATA study group is being given 
World-wide circulation. Its general theme 1s that noise control 
is best achieved by proper flight path selection and that quaati- 
tative measurements of noise levels at particular points are not 
practicable or desirable. 

For a given take-off weight, the most significant reduction in 
noise comes from getting the aircraft as high as possible before 
reaching the noise critical area, says the report, followed by the 
maximum practical reduction in engine power whilst over-flying 
the area. National administrations should specify their rules in 
terms of flight procedures to be developed in agreement with the 
operators concerned. 

The IATA Noise Abatement Study Group responsible for 
this report, is under the chairmanship of Captain A, P. W. Cane 
of B.O.A.C. Its secretary is Mr. J. L. Gilmore, of the IATA 
Technical Liaison Office in London. Extracts from the report's 
recommendations follow: 

Administrations concerned with noise problems should designate 
potential noise areas related to approach and take-off paths in the 
vicinity of airports where air ground noise, even when carrying out 
minimum noise techniques, would be higher than the normal accept- 
able limits and potential local residents should be so advised. They 
should also request local] authorities to take into account this fact 
in building or development programmes. 

To reduce noise during climb-out after take-off, aircraft should 
climb at the maximum gradient consistent with safety under pre- 
vailing conditions until approaching a predetermined critical area. 
At that point, provided the aircraft has attained a minimum ground 
clearance of 600 ft., power should be reduced to the minimum 
required to give the best safe rate of climb consistent with terrain 
clearance and noise considerations applicable to all communities in 
the environs of the airport. This climb should be maintained until 
at least 1,500 ft.; and norma! climb power should not be re-applied 
below 2,000 ft. or until past inhabited areas. However, noise 
abatement procedures should not be applied above 3,000 ft. 

The use of preferential runways for take-off is acceptable only 
as a noise-abatement measure, because in normal operations they 
complicate A.T.C. procedures and present the pilot with undesirable 
limiting conditions on take-off. Preferential runway use for take- 
offs should normally be limited to conditions of a 5-knot tail wind 
component and a 15-knot cross wind component on a dry run- 
way, provided these do not require a reduction in gross ‘weight 
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Air Transport ... . 


below that required for the specific flight: and should not impose 
abnormal take-off delays. Any system of using preferential run- 
ways shall be equally applicable both by day and night. 

Weight restrictions to meet noise requirements at a_ specific 
location or altitude impose penalties on operators and the travel- 
ling public out of all proportion to the advantages gained in noise 
reduction. To be effective, the required reduction in gross weight 
in many cases renders economic operation impracticable: for 
example, in the case of one jet airliner used in current operations, 
a 60-80% reduction in payload is necessary to obtain a reduction 
of only one decibel. 


Lower U.K.-lreland Fares 
ER LINGUS and B.E.A. are planning to reduce the fares 
between Britain and Ireland by a substantial amount as 
from April next year. At a recent A.T.L.B. meeting a B.E.A. 
representative said that the reductions planned by the Corpora- 
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tion would make the new rates comparable with those applying 
to its domestic routes, and the words “ reduce substantially ” 
have been used by an Aer Lingus representative. Discussions 
between the carriers were continuing last week over the 
question of the way in which the reductions will be applied. 

Special attention is being paid by Aer Lingus to the business 
of looking after the travelling public. A “customer relations 
board” has been set up; this is responsible for the personal 
sampling, by selected executives, of service to the customers 
throughout the Aer Lingus network. Additionally, a permanent 
committee of senior executives is studying passenger and baggage 
arrangements at airports. 

The appointment of a genezal manager for Britain, Mr. 
Geoffrey W. Pitt, is also designed to give better customer 
service by decentralization; all district officers in England, Scot- 
land and Wales now report to Mr. Pitt and not to Dublin. 

These points were among those made by Mr. M. J. Dargan, 
assistant general manager (commercial), at a party last week to 
celebrate Irish International Airlines’ 25th anniversary and to 
introduce Mr, Pitt. 


The Vanishing Crews 


IRCREW utilization is vital to the economy of an airline. 

A sample of airline crew statistics shows that the domina- 
tion of the pilot has extended to such a state that the economics 
of operation measured in flying hours and utilization has 
become unstable. Is the best use made of fully qualified 
aircrew or has this present trend brought to an end the day 
of the specialist navigator and radio operator? 

Consider the figures in the table below. The rise in pilot 
strength as against other aircrew has been phenomenal. Is 
this is a good thing for aviation? 

Civil legislation lays down the requirements regarding the 
licences to be held by the various operating crew members. 
The maximum duty and flying times are also laid down (these 
do not always agree with the airline minima which in most 
cases are much more generous). There would therefore appear 
at first glance to be little reason for the excess of pilots in 
the cockpit, particularly if there are available flight navigators 
and radio operators and engineers who can fulfil the balance 
of statutory duties. So is this present trend the best path to 
take, both operationally and economically? 

Take the pilots’ case. The tempo of operation has increased 
rapidly with the advent of the jet—but on the long-haul inter- 
continental runs this increased activity is limited to the take- 
off, climb, descent and landing. The essence of pilot strain 
in regard to jet flying is a heavier workload and greater 
responsibility, allied to more rapid and greater changes in 
climatic conditions and to rapid changes in meal and rest times. 

Aircrew fatigue is directly allied to the effect of the length 
of the duty day and flying time, the number of landings and 
take-offs during a duty period, the weather, the type of aircraft, 
the crew carried and the ground aids available on the sectors 
flown. Yet ICAO and R.A.F. tests have shown that it is 
not at present possible to arrive at any objective assessment 
as to what constitutes flight fatigue. Granted that there is 
this fatigue, what steps can be taken to alleviate it? 

The pilot answer is to recruit two additional pilots to the 
crew. They have asked for a “ meal” pilot to be carried who 
can take over from the Captain or First Officer as a relief 
during meals or rest periods. Secondly, they have suggested 
that an Aircraft Commander should “ oversee’ the work of 
the Captain and First Officer. The first suggestion on a long 


AIRLINE Crew 1946 1950 1955 1961 

B.E.A. Pilots .. ae 376 595 755 
(awe. .. _ Nil Nil Nil 

R/Os. .. 196 207 120 

B.O.A.C. Pilots .. 573 555 690 1,007 
Navs. .. 201 191 144 182 

R/Os. .. 293 241 257 Nil 

TRANS-CANADA Pilots 334 288 524 776 
seinen Navs. .. 12 18 20 22 
R/Os. .. 10 18 Nil Nil 

TRANS WORLD Pilots .. 70) 846 1,322 1,415 
— Navs. . 200 82 88 73 
R/Os. .. 150 121 101 Nil 


flight is a proper one. The question of the Commander is 
more difficult, and has met with opposition from many sides. 
There is no legal requirement for the Commander of an air- 
craft to be a pilot (or even qualified in any particular field) and 
in any case the presence of three specialists could lead to a 
difference of opinions which could be disastrous. 

The navigator strength has remained roughly constant whilst 
the pilot increase in most airlines has been about 100°. The 
airline attitude to the employment of the flight navigator is a 
peculiar one. No one denies that they are needed, or questions 
their qualifications, but the airlines have succumbed to the use 
of the pilot-navigator. 

The history of aviation has shown that the navigator is a 
far different breed from the pilot. He lacks the glamour—he is 
the steady against the dashing. The onus of a successful long- 
distance flight is on the navigator and the employment of a 
specialist navigator removes a great deal of the strain from 
the pilot. Good pilots are as rare as good navigators—but good 
pilot-navigators are very rare indeed. In general the presence 
of pilot and navigator should form the basis of a team 
the niceties of each profession being practised by specialists 
in their own field, and a balanced judgment being provided. In 
the case of the “team” becoming one man there must 
inevitably be a conflict of judgment which will in itself create 
an unnecessary mental strain. 

Finally, the radio operator—poor chap! Look at the figures 

what a tumble he has taken. Of course progress and R/1 
have been the victors—the provision of reliable vHF R/T and 
self-contained fixing aids have to a great extent done away 
with his job for ever. But should his experience be thrown 
overboard? 

I feel the airlines can blame themselves for being 
manceuvred into a position where economic crew utilization is 
far from an achievable fact. The use of pilots as navigators 
is not an economic one. Legislation lays down that a flight 
navigator (whose only duty is navigation) must be carried on 
all flights of over 1,000 nautical miles over water or 1,500 n.m. 
non-stop over land. Yet, for example, T.W.A. operate 40 
weekly Boeing 707 flights eastbound from America alone and 
their navigator strength has fallen from 200 in 1946 to 73 at 
the present time. B.O.A.C. have the same number of navigators 
as they had 15 years ago yet their pilot strength has increased 
by 85% in the same period. In every case the inter-continental 
route mileage flown has increased enormously, No wonder there 
is a pilot shortage! 

Surely there is a potential supply of experienced navigators 
and radio operators sufficient to form the basis of “ old look ” 
crews. Why should the R/O not handle the entire communication 
side of the aircraft, the storm approach radar, Doppler and so 
on? The navigator can then be responsible for the navigation, 
airways clearance, position reports, etc., leaving the Captain 
free to fly the aircraft. By such a division of responsibility a 
more single-minded approach can be made to the problems of 
the flight. If it is necessary to relieve either Captain or First 
Officer it can be done by the Commander (if he has to be a pilot) 
who can also act as meal pilot relief. In this way, there appears 
to be no reason why the flight deck crew should exceed five in 
number, of whom three would be pilots. 

The present trend in the use of the pilot is unsatisfactory 
in so far as it creates a diversion of interest. Basically a pilot 
wants to fly the aircraft and his other employment does not 
satisfy him. In addition he becomes Jack of two trades—and 
most probably master of none!—Ropert LENZIF. 
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The CLES. 
Today 


by Wren 


HE unveiling of the Trenchard 
Memorial (recorded elsewhere in 
this issue) a few days after the Central 
Flying School Association held their 
1961 annual reunion dinner offers fair 
reason for a brief look, in word and 
picture, at the World’s oldest flying 
school, which was one of the great 
“ Boom’s” especial interests from the 
time he passed the first course in 1912. 
Under its present Commandant, Air 
Cdre. H. P. Connolly, D.F.C., A.F.C., 
D.F.M., today’s C.F.S. enthusiastically 
applies itself to maintaining the highest 
possible standards of flying instruction. 
It produces Qualified Flying Instructors 
for the R.A.F., the R.N., the Army and 
the Services of many other countries. 
The School’s work might be grouped 
this way: |. The Production Line—pro- 
ducing Q.F.I.s, that is. 2. After-sales 
Service—standardizing techniques and 
instructional ability, often by visits to 
schools here and abroad. 3. Research 
investigating flying and handling tech- 
niques and special flying training tasks. 
Pupils arrive as experienced pilots 
from all Commands with at least one tour 
to their credit. They spend the first half 
of the 19-week course on the C.F.S. No. 
1 (Basic) Squadron’s Jet Provosts, then 
split to various advanced and applied 
roles, either to the School's No. 2 
Squadron, for those going to Jet Provost, 
Vampire or Meteor schools, or to the 
No. 3 Squadron for those going to 
Varsity schools. Types of aircraft at 
C.F.S. are: Chipmunk, Provost, Jet 
Provost, Vampire, Meteor, Anson, Var- 
sity, Canberra and Hunter; and Dragon- 


THE EXECUTIVE.—Above, Air Cdre. 

H. P. Connolly, Commandant, Wg. Cdr. 

C. K. Gray, Unit Commander and Gp. Capt. 
R. P. de Burgh, Chief Instructor. 


fly, Skeeter, Sycamore and Whirlwind 
helicopters. 

The Standards Sections (the old 
Examining Wing or “ Trappers Union”) 
provides the “After-sales Service.” 
C.F.S. Instructors, visit schools and fly 
with a cross-section of instructors and 
pupils to ensure that training is following 
C.F.S. standards and that the quality of 
the flying is right; they visit operational 
squadrons, by invitation from Com- 
mands, and Operational Conversion 
Units, to see if Flying Training Com- 
mand standards are meeting those of the 
customers, the operational Commands. 
The Section also deals with instrument 
rating examiners’ awards and qualifica- 
tions and instructor re-categorization 
tests. 

C.F.S. representatives frequently visit 
overseas Commands and, by invitation, 
other countries’ Air Forces. Air Cdre. 
Connolly is soon to set off with two 
instructors in a Canberra on a tour of the 
Far East, Pakistan and Ceylon. Wg. 
Cdr. Ken Tapper, C.F.1, recently 
returned from a liaison visit to the 
R.C.A.F.’s C.FS. 

Looking to the future, the school has 
a Q.F.I, at Follands, in preparation for 
developing a syllabus for the integra- 
tion of the Gnat Trainer with the Jet 
Provost. And the School is developing 
a “ Multi-stream” plan to assist it to 
decide, at an earlier stage, the pupil’s 
suitability for a certain category of air- 
craft—i.e. fighter, bomber, etc. 
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The Fighting Services 


“~° r x P 
Flying Training Appointment 
EAR ADMIRAL P. D. GICK, O.B.E., D.S.C., R.N., is to 
succeed Rear Admiral F. H. E. Hopkins, C.B.. D.S.O., 
D.S.C., R.N., as Flag Officer, Flying Training. in October. 

Joining the Royal Navy as a special-entry cadet in 1931, 
Rear Admiral Gick volunteered for flying as a Sub Lieutenant 
in 1936. He took part in the attack on the “ Bismarck” by 
No. 825 Squadron from H.M.S. “ Victorious,” and from 
December, 1941, to September, 1942, commanded No. 815 
Squadron in the Western Desert. After service in the Admiralty 
he became Lieutenant Commander (Flying) in H.M.S. ** Vindex,” 
the first night anti-submarine carrier. 

Naval Assistant to the Second Sea Lord from 1950 to 1952. 
he assumed command of R.N.A.S. Lossiemouth in 1954. Three 
years later he took over command of the former aircraft carrier 
“ Bulwark * now used as a Commando carrier. 


Royal Visit to Swanton Morley | 
ODAY His Royal Highness the Duke of Gloucester is 
planning to visit the R.A.F. Central Servicing Development 

Establishment at Swanton Morley. He will be met by the 
A.O.C.-in-C., Maintenance Command, Air Marshal Sir Leslie 
Dalton-Morris. The Air Member for Personnel. Air Marshal 
Sir Arthur McDonald; the Air Officer Commanding the group 
of units which include Swanton Morley. Air Vice-Marshal 
D. W. R. Ryley; and the O.C., Swanton Morley, Gp. Capt. 
R. E. W. Harland, will also be present. 

The Duke will arrive by air at 11.00 hrs. and, after inspecting 
the guard of honour, will move to a display centre. tour the 
education centre and see an exhibition of hobbies. After lunch 
a tour will be made of the printing section and various testing 
bays, followed by visits to the Cambridge University Air 
Squadron—on summer camp detachment at the airfield; 
No. 1249 (East Dereham) Squadron, A.T.C.; No. 611 Gliding 
School, A.T.C.; and No. 6219 Bomb Disposal Flight. 

The primary object of the Central Servicing Development 
Establishment is to foresee and plan in the field of servicing 
the varied technical equipment used by the Service, with a view 
to minimizing the work, and generally reducing maintenance 
costs. 


Last Operational Meteors 


OR the past months No. 60 Squadron (Wg. Cdr. P. Smith. 

M.B.E.) and No. 81 Squadron (Sqn. Ldr. S. J. West) at 
R.A.F. Tengah, Singapore. have had a competition for the 
honour of giving the positively last farewell to the Meteor as 
an operational aircraft. But with the recent transfer of No. 81 
Squadron's two remaining Meteor PR.10s to R.A.F. Seletar for 
disposal, No. 60 Squadron, still operating some Meteor NF.14s, 
has won this honour 

No. 81 Squadron is continuing its present réle with Canberra 
PR.7s and No. 60 Squadron will dispose of its last NF.14 when 
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it is fully re-equipped with Javelin FAW.9s. As we recorded 
recently, No. 60 is the first squadron to operate in the night 
all-weather fighter rdle in the Far East and has been equipped 
with tropicalized Meteor NF.14s for approximately 18 months. 
The first of its 16 Javelins arrived at Tengah in April. 

The two No. 81 Squadron Meteors were flown to Seletar by 
Fit. Lt. B. Ashley (who had taken part in the Squadron’s last 
“ Firedog™ operation only 10 days before) and Fit. Lt. R. 
Littlejohn. 


Easier Technical Promotion 


N experiment in up-grading R.A.F. technical standards in 

the Mediterranean and Middle East areas has just com- 
pleted its first year. It followed the formation of the Near East 
Air Force Travelling Trade Test Board—-whose 12 members 
have now travelled a total of 500,000 miles in 12 months, 
testing more than 1,000 candidates. 

One of the main N.E.A.F. objects in establishing the Board 
was to prevent varying standards occurring in its technical 
trades and to make tests comparable with those in the United 
Kingdom. In the past, the majority of overseas stations tested 
their own candidates, which resulted in wide differences in 
quality of the newly promoted airmen. 

In some ways the Board has the advantage over trade schools 
in the U.K. because, generally, its tests must of necessity be 
more practical. At home, the tests are usually conducted under 
training conditions with mock-ups and models of aircraft and 
parts. In the Near and Middle East Commands they are 
mostly on operational aircraft, which have to be cleared and 
flight-tested immediately following the candidate’s examination. 

The start of the new scheme coincided with the introduction 
into the R.A.F. of “ bonus” trade pay, which results in a flood 
of candidates for trade testing. 


R.A.F. Appointments 


HE following are among recent Royal Air Force 
appointments: — 

Air Ministry: Wg. Cdr. P. D. P. Stevens, to the Department of 
the Chief of the Air Staff: Gp. Capt. E. L. Frith and Wg. Cdr. 
F. Mandeville, to the Department of the Air Member for Personnel 
Gp. Capt. R. R. Goodbody, O.B.E., and Wg. Cdr. R. Storey to 
the Department of the Air Member for Supply and Organization 

Bomber Command: Wg. Cdr. L. Preddy, A.F.C., for air staff 
duties, and Wg. Cdr. N. G. O'Brien, M.B.E.. for technical staff 
duties, to Headquarters. 

Fighter Command: We. Cdr. D. E. Gibbs, M.B.E., to R.A. 
Waterbeach as Senior Technical Officer. 

Coastal Command: Weg. Cdr. J. V. Marshal!, D.F.C., to Head- 
quarters for air staff duties. 

Transport Command: We. Cdr. H. J. Dodson, A.F.C.. to Head- 
quarters as Group Captain Plans, with the acting rank of Gp. Capt. : 
Weg. Cdr. E. J. Watts, M.B.E., to R.A.F. Dishforth as Senior 
Technical Officer with No. 242 Operational Conversion Unit. 

Maintenance Command: Sqn. Ldr. D. K. Kempston to R.A.t 
Bicester to command No. 71 Maintenance Unit, with the acting 
rank of Wg. Cdr. 

Air Forces Middle East: Sqn. Ldr. W. A. J. Iles to R.A.F. 
Khormaksar, as Senior Equipment Officer, with the acting rank of 
Wg. Cdr. 

Far East Air Force: Gp. Capt. T. R. Pierce to R.A.F. Tengah 
to command; Wg. Cdr. I. J. Davies, M.B.E., to Headquarters for 
equipment staff duties. 


WATTISHAM TYPES.—A mixed all- 
weather pair from R.A.F. Wattisham 
comprising a Lightning F.1A of No. 
56 Squadron (Sqn. Ldr. J. R. Rogers) 
and a Javelin FAW.8 of No. 41 
Squadron (Wg. Cdr. D. W. H. 
j Smith). No. 56 was the second 
J Fighter Command squacron to re- 
equip with the Lightning. 
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N apier s Agri-copter 


HE BENSEN range of “ gyro-copters,” or rotary-wing kites, 
towed by surface or water transport, or fitted with their 
own engines for propulsion, are well known throughout the 
World from the plans and kits of parts which have been 
cffered for amateur construction. Many hundreds have been 
built from the 100.000 sets of plans sold, and have flown with 
, varying degrees of success in the hands of enthusiasts. 

‘ In the U.K., a close study of these interesting and original 
designs has aroused interest in their more serious potential, and 
the first commercial adaptation of a Bensen Gyro-Copter was 
shown by D. Napier and Son, Ltd., at Luton last week. Derived 
from the single-seat Bensen Model B8-MEJ machine, the 
Napier Agri-copter is intended as a simple and economical crop- 
spraying vehicle for small-acreage farming, and has been 
developed in conjunction with Pan Britannica Industries, the 
aerial spraying contractors. 

Collaboration between the two companies began some two 
ri years ago to find the ideal agricultural aircraft. Requirements 

for this type were laid down at the 1959 Cranfield conference 
and envisaged the ultimate use of radio-controlled aircraft. 
Napiers chose the autogyro as the best combination of the 
virtues of both rotary- and fixed-wing aircraft, for low-speed 
performance and handling coupled with simplicity and minimum 
costs, as the basis of development. 

The Bensen B8-MEJ was bought in kit form, and built by 
Napiers for preliminary trials. It has since been developed and 
fitted with the basic agricultural equipment, and a further year 
or 18 months’ evaluation and study is envisaged before possible 
production. This will initially be by Napiers at Luton, and 
of the manned version—although the company holds patents 
on the radio control of agricultural aircraft. 

The Agri-copter is intended mainly for spraying conditions 
in Britain, where the average field length (10-acre area) ts 
220 yd. Using light aircraft, it takes 10 sec. to lay a swath down 
the field. and 30 sec. to turn at each end for the return run. 
With the low-speed manceuvrability of the Agri-copter, turning 
time should be reduced by half, with a corresponding increase 
in productive flying. Another advantage is that the perform- 
ance and handling qualities of the Agri-copter permit much 
lower and more rapid approaches to confined fields, and it is 
possible to operate between 8 in. and 14 ft. above the crop 

This was demonstrated at Luton in comparative runs flown copter was able to hug the ground, hopping over hedges and 
by the prototype Agri-copter, G-29-3 piloted by Mr. S. J. fences, and turning rapidly at slow airspeeds in a manner quite 
Bartlam, a Napier test pilot—and a Tiger Moth. The Agri- outside the scope of the Tiger Moth. The take-off and landing 

runs were also much shorter, required field lengths being about 

150 yd., with reasonable approaches. 

Landing run of the Agri-copter is very short, the take-off 
having been limited by the necessity to attain sufficient rotor 
revs. through forward speed, in the absence of a strong wind. 
The rotor, of course, free-wheels at all times in an autogyro, 
but the attainment of take-off r.p.m. has been solved in the 
Napier design by the addition of a spin-up system, driven 
from the 68-b.h.p. McCulloch two-stroke four-cylinder engine. 

By pulling down a hand lever below the rotor head, the pilot 
brings into mesh a Bendix starter-type gear, which is rotated 
by a flexible drive from a contact-driven wheel operating behind 
the airscrew hub. The twist-grip throttle forming the top of 
the control column is opened to accelerate the rotor, which is 
pre-spun to 300 r.p.m. for take-off, varying between 375-390 
in flight. The spin-up gear adds about 18 Ib. to the weight. 

At the moment, a 6-gal. agricultural payload is carried in a 
tank which forms the pilot’s seat back. It is hoped to increase 
the payload to 10 gal. after fitting a larger-diameter rotor and 
an improved propeller. A 10-gal. capacity is sufficient to spray 
two acres for most applications, and should permit a coverage 
of 40 acres/hr. It is hoped to reduce the costs per acre by 
about half compared with fixed-wing aircraft, and by about 
two-thirds for helicopters, to about £11-£12 an hour. Initial 
cost is expected to be £3-4,000 ; 

A 4}-gal. fuel tank is carried under one side of the 2 x 2 o 
aluminium frame, and is sufficient for 40 min. flying, plus 
reserves. Swath width with the present 14-ft. booms is 24 ft.; 
this is to be increased to 30 ft. by adding some 3 ft. each side. 

Although booms with Napier nozzles are currently fitted, rotary 

atomizers are also to be studied. Good results have so far 

been achieved from the McCulloch engine, which is cleared 

for 600 hr. between overhauls 

LEADING PARTICULARS 

Dimensions.—Rotor diameter, 20 ft.; track, 5 ft. 

Weights.—Basic, 329 Ib.; fuel, 37 lb.; pilot, 170 Ib.; payload, 

100 Ib.; max. take-off, 636 Ib. 

Performance.—Max. speed. 68 knots; cruising speed range, 28-50 
knots ; crop-spraying speed, 35-45 knots; initia] climb, 650 ft./min. ; 

The essential mechanisms of the Napier Agri-copter; the wheel landing speed, 15-20 knots; min. turning radius, 90-100 ft.; ianding 

above the propeller hub is the principal drive for rotor spin-up. run. 10 yd.: take-off run (pre-spin), 50 yd. 


Photographs copyright “The Aeroplane and Astronautics” 
A lively performance by the Agri-copter in the air is character- 
ized by the steep-angle take-off being demonstrated in the 
lower photograph. 
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i MONG the aircraft companies which are of a special interest 

‘ by virtue of an unusual history and industrial scope, 
Armstrong Whitworth Equipment of Hucclecote, Gloucester, 
takes a leading place. It provides an excellent example of the 
native talent for inspired adaptation and innovation. 

When the Government of the day applied the closure to the 
thin-winged Javelin project in 1956, the Gloster Aircraft Co., 
transformed the nucleus of its engineering and research facility 
into a Technical Development Division (known as T.D.D.). 
This was expanded to cover the design, development and 
production of components and systems in the pneumatic, fuel. 
hydraulic, electronic and applied fields. It remained a part of 
its parent company until, with the reorganization of the Hawker 
Siddeley Group and the introduction of Hawker Siddeley 
Aviation, Ltd. it was married into Sir W. G. Armstrong 
Whitworth Aircraft, Ltd., in June, 1959. 

Whilst at first sight this might seem to imply a transfer of 
allegiance, it enjoyed in fact, from the outset, a signal measure 
of autonomy, with complete freedom of action within its own 
terms of reference. The official seal may be said to have been 
set on this recognition of its identity, soon afterwards, when it 
was renamed Armstrong Whitworth Equipment or, as it is 
usually termed, A.W.E. 

The strength of the division is now of the order of 400 


Specialized Systems and Components 


personnel, of whom nearly 100 are technical staff. It is planned 
to optimize this size at tetween 500 and 550 in about 12 
months’ time. The additional numbers will be productive staff 
to give a more balanced ratio between the technical and 
manufacturing sides of the organization. 

At the preseni time, approximately 60% of the components 
and systems marketed by A.W.E. go to aircraft companies and 
the remainder to commercial firms in other industries. Of the 
aeronautical sales 33% is to member companies of Hawker 
Siddeley Aviation, but this percentage is expected to grow as 
new aircraft are introduced by the Group. 

A batch production organization, A.W.E. has concentrated 
its aeronautical products around fuel systems, with particular 
reference to couplings and proportioning valves; pneumatic 
equipment such as non-return valves and high pressure reducing 
units; and specialized components for other systems such as 
flowmeters originally developed for aircraft hydraulic rig 
circuits. 

In the A.W.E. range of eight aircraft kerosene or gasoline 
fuelling couplings all of the parts, except one, are common 
and one type of seal is used. The one “ variable” compon- 
ent is the body casing, which forms the basis of the unit and is 
produced in two sizes—l} in. and 24 in. nominal outlet 
diameter. 

The fuel proportioning valves are designed to deal with 
the flows from two tanks, or groups of tanks, in a pre-set 
ratio over a flow range of 80 g.p.h. to 750 g.p.h. Employing 
a diaphragm-operated valve to control its two inlets, each unit 
will act as a non-return valve against the normal direction of 
fuel flow should the tank pressurization fail. 


Missile Equipment 

Fuel system components produced by A.W.E. also include a 
range of H.T.P. couplings and caps designed for missile pressure 
fuelling and defuelling. Based on the Avery-Hardoll kerosene 
unit, but incorporating changes of material to meet H.T.P. 
compatibility, these tank and hose couplings of j in.-24 in. 
nominal bore have undergone type testing at temperature 
ambient conditions. 

Another H.T.P. component range is a series of reducing 
valves capable of bringing high pressures (3,000-4,000 p.s.i.) 


Top, a general view of the A.W.E. main machine shop, with 
the Rolamat assembly line in the foreground. Left, a corner 
of the company’s electrical and mechanical assembly section. 
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The A.W.E. hydraulic test bay, showing the equipment used 
in the setting up of the 144/5 electro-hydraulic servo-valve. 


down to 10 p.s.i. in two stages—3,000 to 100 p.s.i. and 100 to 
10 p.s.i—to within +0.25 p.s.i. Flows of up to 100 cu. ft./min. 
can be catered for by these latter units. 

The A.W.E. pneumatic non-return valves are of the insert 
type and have bores ranging from 14 in. to 7 in. in diameter. 
The 4 in. dia. valve, for example, with a charged air mass- 
flow of 58 lb./min. at sea level and temperature of 50° C., has 
a pressure drop across it of less than 3.5 in. w.g. 

High-pressure pneumatic reducing units include a_ valve 
designed to fit into the air supply line of an aircrew ventilated 
suit and one for supplying air at a controlled pressure to air- 
borne radar equipment. Pneumatically operated and spring 
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loaded in the open position, the ventilated suit valve reduces 
the air pressure to a fixed nominal pressure for varying 
pressures and temperatures of supply air, and for varying 
selected airflows. 

Now suitable for use with a wide variety of fluids, the 
A.W.E. high-pressure (3,000 and 6,000 p.s.i.) flowmeters com- 
prise two types covering four flow ranges from 0.5 to 30 g.p.m. 
Normally supplied with its own indicator, each flowmeter 
consists of a main body, in which is housed a tapered sliding 
plug, held in the closed position in a sharp-edged orifice by 
a main control spring. Fluid passing through the meter over- 
comes the spring force, thus displacing the plug by an amount 
which is a function of flow. This movement is transmitted to 
the indicator by means of a potentiometer. 

In addition to its aviation systems and components, the other 
equipment marketed by A.W.E. can be divided under six main 
headings—servo-valves, process control, mechanical handling, 
system engineering, Hawker Siddeley secondary products and 
Penny and Giles potentiometers. Basically designed for the 
aircraft industry, all these units have been utilized for com- 
mercial applications without extensive alterations. 

For example, the electro-hydraulic servo-valve unit originally 
developed for Javelin pitch stabilization has been employed 
by N.G.T.E. at Pyestock and by Bristol Siddeley Engines for 
powerplant test cell control, and for the remote contro] of 
machine tools from a separate console. In the mechanical- 
handling field the Rolamat aircraft-loading system developed 
by Armstrong Whitworth for the Argosy is now produced by 
A.W.E. in commercial form, and used in road haulage work. 

Apart from its marketing and production organization, 
A.W.E. also has a number of test facilities, including high- 
altitude plant, fuel-system rigs and mechanical and electrical 
standards room. Having recently obtained Part 3 M.o.A. test- 
house approval, the division offers a comprehensive test service 
to industry within the confines of these facilities. 

This service covers three sections. In the first comes environ- 
ment testing, including high and low temperature, simulated 
fresh- and salt-water spray, fungus growth and the standard 
electrical and physical measurements associated with this test- 
ing. The second section covers performance testing of aircraft 
electrical rotating machines, including tests at high-altitude and 
humidity conditions, to a maximum output of 10 kW. at 
frequencies up to 2,400 c/s. Thirdly, there is the testing, 
calibration and check calibration of electrical measuring 
instruments used for pc voltage, current, power, resistance and 
frequency up to a maximum of 100 kc/s. 


Radar Echo 


—— have recently been conducted by Standard Tele- 
i phones and Cables on the integration of an automatic 
triangulation direction-finding system into standard A.T.C. radar 
to aid the rapid identification of aircraft echoes without the 
need for additional airborne equipment. 

Undertaken at the M.o.A. Air Traffic Control Experimental 
Unit at Heathrow, the trials employed the company’s Type 
PVT.2 triangulation equipment using one commutated antenna 
direction finder (caDF) at London Airport and one at Ware, 
Herts: and closed-circuit television integrated with London 
Radar, the R.A.F. aircraft control unit. They were operated 
on the Amber Two Airway vHF channel. 

As in a standard installation normally employing four or 
more cCADFs, the aircraft bearing information from the two 
DF units was fed to the experimental PVT.2 composite triangu- 
lation equipment and presented by a closed-circuit television 
monitor. The displayed aircraft “ fix’ could then be positioned 
by means of “ joystick’ control and transferred in the form 
of a spot onto the associated radar ppi display 

By operating the joystick as soon as a fix is shown on the 
PVT.2 monitor screen, the spot enables the controller to identify 
a particular radar echo as the aircraft that has made the R/1 
transmission. With the use of inter-console marking, this 
position symbol can be reproduced on all connected radar 
displays. 

Although more applicable to military aircraft operating on 
random tracks, as opposed to well-defined civil traffic flying 
airways, this method of radar echo identification could be put 
to good use for the initial recognition of aircraft not equipped 
with secondary radar transponders. In addition to spot-type 


A standard A.T.C. radar console (right) with a monitor of 
the Standard Telephones triangulation system, linked to the 
«joystick ’’ control which moves a marker across the TV 
screen to coincide with the aircraft «fix."" The marker is 
duplicated on the pPi display in the form of a spot. 


Identification 


fix markers, other symbols such as a cross or a circle can be 
employed. 

The overall accuracy of a CADF bearing is stated to be within 
+1°, or one mile at a range of 60 miles; and the accuracy of 
a PVT.2 triangulation system fix is normally to within a radius 
of one mile. But this, of course, depends upon the number of 
CADF stations employed in a particular system. A minimum 
of four is recommended by Standard Telephones and a 
maximum 12 are available. 
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FLEXIBLE 
SUSTENTATION 


Howard Levy photographs 


Details of a remarkable experimental aircraft being studied by 

the Ryan Aeronautical Corpn. in America are shown in these 

photographs. It has a flexible delta wing of coated nylon and 
is powered by a 100-b.h.p. Continental engine. 


i 
nu 
Above, Ryan’s test pilot Lou Everett at the controls of the 
28 Flex-Wing; note the orthodox wheel and column used to 
13 control the craft by tilting the wing about the pylon seen also 
oe below and right in close-up. 


The Flex-Wing in this experimental form is being used for 
preliminary assessment of the control and general handling 
characteristics of this somewhat unusual wing and control 
system. The work is being done by Ryan under contract 
to the U.S. Army Transportation Research Command. 
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Origins 


N an article on these pages (THE AEROPLANE AND 

ASTRONAUTICS, Dec. 23. 1960) the development of the thick 
cantilever wing has been traced from its inception until the time 
when the quest for better aircraft performance forced the braced 
thin biplane wing into virtual extinction. Since considerable 
interest has been shown in this important aspect of aviation 
history, the following notes have been prepared in an effort to 
emphasize further the work done by the pioneers in this field. 


JUNKERS 

The idea of the thick cantilever wing was first conceived in the 
mind of Prof. Dr.-Ing. eh. Hugo Junkers (1859-1935). as 
evidenced by his handwritten draft dating from Dec. 3. 1909. 
In studying the relationship between aerodynamic lift and drag, 
Junkers arrived at the conclusion that the L/D ratio of an aero- 
plane could be improved considerably by replacing the thin 
wings of the biplane with its exposed struts and wires by a 
single. thick, internally braced lifting surface. containing all the 
essential components not employed in producing lift within its 
envelope. Based on these principles, Deutsches Reichs Patent- 
schrift D.R.P. No. 235,788 was granted to Hugo Junkers of 
Aachen-Frankenburg on Feb. 1, 1910 

At the time when the thick-wing aeroplane was proposed 
Junkers was lecturing on thermodynamics at the Technical 
Academy in Aachen and had already several important 
practical inventions to his name, some of which were in produc- 
tion in his factory at Dessau. Examples were the gas geyser. 
well known in household use; the calorimeter, a measuring 
instrument used by gasworks; and the opposed-piston oil engine. 
which was initially developed for marine use and later into an 
efficient aero-engine. In this spirit Junkers set out to solve the 
multitude of aerodynamic and structural problems related to 
his thick-wing theory by intelligent practical experimentation. 

In 1913, Junkers added a wind-tunnel to his research labora- 
tory at Frankenburg Castle. near the city of Aachen, where he 
investigated the characteristics of elementary forms like spheres, 
cylinders and cones. as well as complete wing and fuselage 
shaves. Models and instrumentation were made in his own 
workshops. An interesting detail of these experiments was the 
method whereby the direction of the airflow passing over a 
surface could be made visible. A cold-water spray was directed 
into the tunnel test section, where it turned into distinct ice 
patterns on the surface of the model. 

Junkers’ wide experience in various branches of industrial 
research, design and manufacturing, especially with products 
made from thin sheet metal. directed his efforts towards the 
design of an all-metal thick-wing monoplane. Shortly after the 
outbreak of War. Junkers and his collaborators, O. Mader and 
O. Reuter. transferred the entire operation to the gas-geyser 
works at Dessau. 

Early in 1915, two specimen wings were built at the Dessau 
works for load test experiments. followed by a third wing which 
was full size. Construction of the actual Junkers J-1 experi- 
mental single-seat monoplane progressed simultaneously with 
the third test wing. the aircraft being completed within the short 
time of four months. 

The material used for the construction of the J-1 consisted 
of 0.1-mm. steel sheet. The work was complicated by the 
limited size in which the panels were available. and the fact 
that the properties of the material were not ideal for this 
particular application. The smooth outer skin of the aircraft 
was supported by corrugations 

During construction, extensive use was made of the electric 
resistance welding process, which had been sufficiently perfected 
for practical use at about that time. The wing had ribs made 
from U-section channel, but no spars: all loads were carried by 
the skin. its supporting corrugations and the ribs. Because of 
the previously mentioned small size of the steel-sheet panels. 
the wing was built up from prefabricated short-span. full-chord 
sections joined by welding along chordwise seams. A similar 
method was followed in the construction of the fuselage. 

The Junkers J-1. which was appropriately named Blechesel 
(Tin Donkey). made its first flight from the Déberitz military 
training airfield near Berlin at 11.00 hrs. on Dec. 12. 1915. 
The pilot was Lieutenant Friedrich von Malinckrodt. Besides 


Prof. Junkers and his chief designer O. Mader, a young cavalry 
officer named Manfred von Richthofen, undergoing flying train- 
ing at the time, was among the spectators attending this 
historic event 

The first flight was carried out in a straight line and at a 
During the landing, which was performed 


very low altitude 
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of the Thick Cantilever Wing 


by H. Volker 


with the left wheel touching down first, the aircraft sustained 
some damage. The wing-to-fuselage joints failed and the wings 
became dislocated relative to the fuselage. Repairs were com- 
pleted early in 1916 and subsequently the aircraft made a 
considerable number of successful flights. 

It had the double distinction of being the first successful 
truly all-metal aeroplane, as well as the first thick cantilever 
wing monoplane in aviation history. Only one example of the 
J-1 was built 

The leading particulars of the aircraft were as follows: 

Engine. six-cylinder 120-h.p. Daimler-Mercedes D-II; span, 
42 ft. 5] in. (12.95 m.); length, 28 ft. 33 in. (8.62 m.); wing area, 
258.33 sq. ft. (24 m.2); aspect ratio, 7; empty weight, 1,984 Ib. 
(900 kg.); total weight, 2,227 Ib. (1,010 kg.); max. speed, 
106 m.p.h. (170 km./h.). 

Official performance trials conducted by the Army in 
February. 1916, indicated that the maximum speed of the J-1, 
measured over a two-way course, was 106 m.p.h. One of the 
fastest contemporary machines, a Rumpler biplane equipped 
with a 170-h.p. engine, attained a maximum speed of 93 m.p.h. 
However, climb performance of the J-1 was poor due to its 
high structural weight 

The J-1 was soon followed by a refined version, the J-2 
single-seat fighter, which was structurally similar to its predeces- 
sor. However. in the meantime the military requirements had 
become more stringent. especially with regard to the climb and, 
as a result, only six J-2 aircraft were built. It was the first 
all-metal aircraft ever manufactured in quantity. 

An interesting feature of the J-1/J-2 aircraft was the ducted 
engine-coolant radiator, placed in an underslung position similar 
to the familiar Hawker Hurricane. The principle of placing a 
radiator in a divergent/convergent duct, thus producing a 
measure of thrust which cancels a proportion of radiator drag. 
was another Junkers invention 

After the J-2. Junkers abandoned the steel-sheet construction 
method in favour of the familiar aluminium-alloy structure, 
with its chordwise corrugated skins supported on a framework 
of interconnected tubular spars 

With the exception of the J-4 armoured infantry support 
biplane. which was developed on instigation of the military 
authorities, all subsequent Junkers designs were fully cantilever, 
all-metal monoplanes. Subsequent military aircraft built by 
Junkers of aluminium-alloy construction were the equal of, if 
not better than, contemporary aircraft of more conventional 
design. However, certain misgivings prevailing in official circles 
prevented the Junkers designs from gaining the recognition they 
deserved 

In an attempt to combine the forces of creative research and 
productive capability, the military authorities forced an 
association between Junkers and Fokker. At the end of 1917, 
the Junkers-Fokkerwerke A.-G. “Jfa” was formed, much 
against the desires of both participants. The union auto- 
matically dissolved when the War ended. 

FOKKER 

Anthony H. G. Fokker (1890-1939) and his design staff under 
the direction of Reinhold Platz were quick to grasp the superior 
qualities of the thick airfoil. In 1916 they entered the field 
of cantilever wing design with the V.1 experimental sesquiplane, 
which first flew in December of that year. The V.1 had thick, 
tapered. cantilever wings. entirely covered with plywood. A 
peculiar feature of this aircraft was the total absence of inter- 
plane struts, made possible by the plywood covering, which 
provided adequate torsional rigidity to the wings. 

At this point it should be stressed that the success of the 
Junkers and Fokker cantilever-wing aircraft at such an early 
date was made possible only by previous wind-tunnel experi- 
ments carried out on thick airfoils 

When Junkers was engaged in his aerodynamic research at 
the Aachen laboratory. work of a similar nature was under 
way at the Aerodynamische Versuchsanstalt at Gdéttingen 
where. under the direction of Professor Doctor Ludwig Prandtl 
(renowned for his boundary-layer research), the characteristics 
of numerous thick airfoils were systematically investigated in 
a wind-tunnel. From this work resulted the well-known family 
of thick Géttingen airfoils with their high camber and well- 
rounded curves. which were so eminently suited to accommo- 
date the considerable construction height required for the spars 
of cantilever wings 

For obvious reasons the results of the German aerodynamic 
research did not become generally known until after the 
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Armistice. Unfortunately, it took some aircraft designers 
considerably longer to recognize its significance. 

The famous Fokker wooden cantilever wing construction is 
often mentioned in aviation writing, but perhaps it is not 
generally known that several types of structure were used, some 
of which differed considerably. 

For monoplanes, where the wing had to be torsionally rigid 
by itself. a plywood covering was used throughout. This 
method, first applied on the previously mentioned V.1 experi- 
mental cantilever biplane, was later used on the famous 
E. V/D. VIII parasol fighter of 1918 and subsequently on a 
long line of successful airliners, as well as on various military 
machines (D. XXI, T. IV. T.V, T. VIII-W, G.1, etc.). 

At first the wings of all Fokker cantilever biplanes provided 
with interplane struts were almost entirely covered with fabric. 
To preserve the shape of the sharply contoured portion of the 
airfoil forward of the front spar, the fabric in this area was 
supported by thin plywood sheet. However, it can be seen 
from the accompanying sketches that this type of leading-edge. 
with its triangular cut-outs, did not provide a significant con- 
tribution to the torsional rigidity of the wing as a whole. This 
form of wing construction was widely used on early biplanes 
(D.Vil, C.1, C.1L, ete.) and on the Dr.1 triplane. 

Drag bracing in the early biplane wings was achieved by 
diagonal wires between the spars and, in some instances. 
distance tubes. On later aircraft (C.IV, C.V, etc.) this form of 
drag bracing was deleted in favour of a partial plywood 
covering extending forward from the top of the front spar, 
around the leading-edge and aft to the bottom of the rear spar. 
Rigidity against drag loads was provided by the flat portion of 
this plywood covering at the underside of the wing between 
the spars. 

An interesting example of careful design, shown in the 
sketches, concerns the manner in which the fabric was protected 
from joining the plywood covering too abruptly in chordwise 
direction. 

In most Fokker wings the spars ran parallel along the full 
span. This feature facilitated installation of the solid web-type 
ribs, which were prefabricated in one piece. Once installed, 
the rib flanges continued uninterrupted over the top and under 
the bottom of each spar. This method somewhat reduced the 
effective spar height, but made for easy production. 

The box-type spars consisted of laminated spruce top and 
bottom flanges and birch ply webs. Stability against buckling 
of the webs was provided by tiny internal diaphragms, and by 
the filler blocks provided in locations where brackets were 
installed for the wing-to-fuselage attachment, interplane struts, 
engine mounts, if any, etc. Individual spar flanges, as well as 
the complete spars, tapered towards the tip in proportion to 
the reduction in applied bending moments. 

In later years Fokker produced monoplane wing spars 
answering to both dihedral and 
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the top and bottom spar flanges. This double-box spar made 
further drag bracing unnecessary and, in addition, must have 
provided a fair amount of wing torsional rigidity. The cover- 
ing of the triplane wings was the same as on the D.VII, entirely 
fabric with a thin plywood covering in the leading-edge area. 

In analysing the function of the Dr. interplane struts and 
their peculiar spar attachment fittings, the following observa- 
tions can be made (see sketches): 

(a) The longitudinal hinges in the interplane strut/spar 
attachment fittings permitted the spars to flex freely when 
subjected to wing-bending loads. 

(b) The single broad interplane struts were well suited to 
absorb and distribute individual wing torsional loads. the 
substantial fittings and hinge bolts preventing rotation of the 
double box spars around their spanwise axis. 

(c) The wings were kept equidistant under all flight con- 
ditions. which reduced the possibility of vibration and flutter, 
especially at high flying speeds. 

(d) It is interesting to note that the spar attachment of 
the interplane struts on the Sopwith triplane. although not 
identical to that of the Fokker Dr.1, was of the same basic 
configuration. 

In view of these facts there is strong reason to believe that 
the decision to fit interplane struts between the wings of the 
experimental V.3 triplane prototype (which change. together 
with the fitment of balanced ailerons, gave it the V.4 designa- 
tion). was arrived at after flight testing proved that the torsional 
rigidity of the individual wings was less than anticipated and 
that wing vibration was excessive. Consequently, the charming 
anecdote about the suspicious army officials who were 
obligingly placated by the fitment of “ dummy ™ struts between 
the wings of the triplane prototype should be accepted as such 
in spite of several authoritative sources. The original absence 
of the struts appears to have been a matter of optimism—and 
not entirely without reason—on the side of the designer of this 
great little fighter. 

In conclusion, it should be noted that not all Fokker biplanes 
were of the “ wireless” type; some of them, like the D.XVI. 
D.XVII. C.X and C.XI-W, were fully braced with struts and 
profile wires. 
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sweep-back. Since these wings were 
always made in one piece, an 
ingenious method was devised to 
avoid complication and material 
waste during fabrication of the spar 
flanges. The spar-flange lamine 
were canted at an angle, propor- 
tional to spar dihedral and sweep- 
back. Each laminate was built up 
from the usual spruce material with 
a lower-grade wood selected for the 
areas outside the contours of the 
finished flange. Subsequent lamina- 
tion was easily accomplished and 
would result in a straight rectangu- 
lar beam. The final stage of the 
operation simply _ consisted of 
removing the excess low-grade wood 
with a minimum of waste in expen- 
sive spruce material. 

The rdle of the interplane struts 
on the Fokker Dr.1 triplane, the 
D.VIL biplane fighter and their 
successors has been a long-standing 
subject of controversy. The indi- 
vidual fabric-covered wings of the 
Fokker biplanes did not possess 
adequate torsional stiffness. Tor- “eae. 
sional rigidity of the wings on these 
aircraft was completed by the inter- 
plane struts which, contrary to many 
published statements, were there for 
a purpose. 

On the Dr.1 triplane the wing-spar 
arrangement was different from all 
other Fokker aircraft. The spars 
were very closely spaced and joined 
by horizontal diaphragms connecting 
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Howard Levy photographs 


Above, an experimental XM-1 Sergeant combat 
rocket on its launching station/transporter. 
Both XM-1 and support equipment were de- 
veloped by Sperry-Utah, following initial design 
by the Jet Propulsion Laboratory, Calif. Institute 
of Technology. Sergeant is approximately 34 ft. 
long and 25 ft. in diameter ; its maximum range 
is 100 miles. 
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Above, land-based 
Terrier anti - aircraft 
missiles are in service 
with the U.S. 1st Marine 
Medium Anti-Aircraft 
Missile Battalion; 
Terrier is normally ship- 
based and used by the 
U.S. Navy. Right, first 
view of armament racks 
on the Convair F-106A 
with four Hughes 
GAR-3A_ Falcons _in- 
stalled ; the racks com- 
pletely retract into the 
internal bomb-bay. 


Above, Sidewinders installed 
on the Chance-Vought 
F8U-2N Crusader—the model 
1Aat top and 1C below. Note 
change in fin configuration, 
nose, shorter length and fin 
stabilizers on the Sidewinder 
C. 


Left, a two-stage Pershing 
on its transporter -erector - 
launcher which permits its 
operation on a “shoot and 
scoot” principle. Four 
tracked vehicles make up the 
complete Pershing field unit. 
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IGH-ALTITUDE research rockets have been under develop- 

ment in Canada since 1956 when the Canadian Armament 
Research and Development Establishment (CARDE) at 
Valcartier began to investigate solid rocket propellents of 
improved pertormance and storage characteristics, At this 
particular time, the United States was concerned mainly with 
liquid propellent rockets and the Canadian Defence Research 
Board felt that, because of the problems and dangers associated 
with liquids and the time required for fuelling prior to firing. 
a solid propellent research project would serve a more useful 
purpose. 

The existence at the Valcartier laboratory of an unusually 
well-designed pilot propellents plant, employed some years 
before in developing propellents for Canadian Army shells and 
latterly for the Heller anti-tank rocket, suggested that CARDE 
was the obvious place for a rocket propellent research centre. 

The programme began with an extensive laboratory investiga- 
tion of various propellent combinations, and this was followed 
by static tests first of 8-in. and then of 17-in. diameter rocket 
motors containing selected propellents. The performances of 
the various combinations were compared following measure- 
ment of such parameters as rate of burning and thrust. 

The next stage was to conduct firing trials at the Fort 
Churchill rocket station in Manitoba and for this purpose 
propellent test vehicles (Black Brant I) and later, research 
rockets (Black Brant II) were put to test, attaining altitudes of 
up to 100 miles. Both these rockets are similar in appearance 
being approximately 24 ft. long, 17 in. in diameter and con- 
taining some 2,000 Ib. of solid propellent. 

In view of the success of the initial launchings, it was decided 
to instrument the nose cones of Black Brant rockets for the 
purpose of obtaining information on the upper atmosphere, and 
during subsequent firings, payloads of 150 lb. were embodied. 
These have served both to measure the performance of the 
rocket and its engine and to investigate specific upper atmos- 
pheric phenomena. the data being telemetered to recording 
Stations on the ground. 

Experiments in the upper atmosphere have also been con- 
ducted with Black Brants instrumented by the Defence Research 
Telecommunications Establishment (DRTE) at Shirley Bay. 
near Ottawa. while experiments are also being devised by the 
National Research Council and by Canadian Universities. 

The information sought in these research programmes is of 
special interest to Canada because of the disturbed conditions 
in the upper atmosphere common to high latitudes (e.g., the 
aurora borealis) which seriously affect long-range iia com- 
munications employed by the Armed Services, and others. Of 
further interest is that the scientific information obtained and 
transmitted to United States defence scientists. concerning the 
various types of background radiation in the upper atmosphere. 
may prove useful in the eventual development of a foolproof 
system of I.C.B.M. detection. 

Although a fire seriously damaged the Fort Churchill launch- 
ing site earlier this year, the range head is now being rebuilt 
and plans are advanced for the launching of a new series of 
sounding rockets designed to carry payloads of 25 to 250 Ib. 
to altitudes from 100 to 600 miles. These are Black Brant 
Ill, a single-stage vehicle of 10 in. diameter; Black Brant 
IV, a two-stage model employing a 17-in. first stage with a 
second stage of 10 in. diameter; and Black Brant V. which is 
again single staged with a diameter of 17 in. 


one 
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~ Canada’s Rocket § | 


Programme : 


Launching of Black 
Brant from the 
Canadian rocket 
station at Fort 
Churchill in 
Manitoba. 


The rockets will utilize the Canadian solid propellents 
developed at CARDE and will take advantage of the experience 
already acquired with Black Brant I and II. Bristol Aero- 
Industries, Ltd., have been engaged on the design work as a 
private venture over the past two years, and actually were 
responsible for proposing the programme to the Canadian 
Government. 

In addition to the various interests of Canadian official 
establishments and universities, it is hoped that other countries 
may purchase the rockets for use in their own research pro- 
grammes. The possibility has also been expressed that NASA 
and the United States Armed Services may adopt them in line 
with the Canadian/United States Defense Production Sharing 
Program. 


Testing lon-drive in Space 


SIGNIFICANT step in the development of electrical 

propulsion systems for space-vehicles is contained in the 
announcement of Jly. 17 that NASA is to place a contract for 
a “ payload capsule ~ for the purpose of flight-testing small ion 
engines. Of 16 companies submitting proposals, the Astro- 
Electronics Division of the Radio Corporation of America was 
selected by the Marshall Space Flight Center. 

The contract involves designing, building and testing seven 
capsules, three for ground tests and four for actual flight 
operation. Each capsule will contain two electric engines. 

First of the flight capsules is scheduled for launching by a 
Scout rocket in the last quarter of 1962: it will carry one 
caesium-fuelled and one mercury-fuelled ion engine, operating 
from | to 2 kW. of electrical energy. The engines are being 
developed respectively by the Hughes Aircraft Company and 
NASA’s Lewis Research Center. 

The need for conducting flight tests in a true space environ- 
ment has been apparent for some time. This is because the 
exhaust beam of an ion engine is influenced by the walls ol 

(Continued on page 111) 
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ROLLS-ROYCE 


OPE 


BY-PASS JET 


WILL POWER THE 

DE HAVILLAND TRIDENT 
B.A.C. ONE-ELEVEN 
BLACKBURN BUCCANEER 2 


4 a 

THE BY-PASS PRINCIPLE PROVED 
4 BY THE ROLLS-ROYCE CONWAY IS NOW 
ACCEPTED AS THE CORRECT 

FORMULA FOR JET TRANSPORTS 
AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
{ 


Expansion creates a number of outstanding opportunities for top grade Mechanical Designers and Development Engineers. 
Write to the Manager, Technical Administration, Aero Engine Division, Rolls-Royce Limited, Derby 
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No. 4 IN A SERIES OF ADVERTISEMENTS 


Now in quantity production for the 
latest types of military and naval 
aircraft, Palmer Parmatic Filters 
are designed to operate over a wide 
range of system pressures and en- 
vironmental conditions. 

The filter element is fabricated 
from ‘Parmesh’, an extremely fine 
stainless steel cloth ensuring filtra- 


tion of 10 microns absolute rating. 
‘Parmesh’ is suitable for use with 
all hydraulic fluids, including 
DTD.585, “Skydrol’’, and DP.47. 


Backed by the technical services 
of the BTR Group, Palmer offers 
the aircraft industry a wealth of 
experience in the design and manu- 
facture of a wide range of aircraft 
components... 


Penfold Street, London N. 
Telephone: PADdington 
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(Continued from page 110) 
even the largest feasible vacuum tanks. Propulsion is obtained 
by the expulsion of charged particles which are accelerated by 
electric or electromagnetic fields. In this way, very high exhaust 
velocities can be produced with low engine temperatures. Thus 
ion engines, operating on micro-g accelerations, offer higher 
specific impulses than chemical engines. Other advantages lie 
in their small size, low fuel consumption and capability of 
being stopped and restarted at any time during flight. They 
cannot, of course, be used to accelerate a vehicle from the 
Earth’s surface, but once established in orbit by a high thrust 
chemical rocket, they show promise of many applications 
where the use of small thrusts over long periods is desirable. 


111 


THE AEROPLANE 
and ASTRONAUTICS 


Possible future applications may be found in: (a) communica- 
tion satellites which must keep their position and altitude 
accurately over periods of years; (b) interplanetary voyages to 
Mars, Venus or Jupiter where continuous engine operation 
can markedly reduce transit times; (c) transferring heavy loads 
from a low satellite orbit into a high orbit, which involves 
restarting of the propulsion unit; and (d) deep space probes, 
which must travel great distance in a reasonable time to obtain 
useful results. 

Apart from research problems connected with the engine, 
one of the principal difficulties is that of developing a suitable 
lightweight electrical generator to run the engine at an adequate 
power level for the required missions, 


The Vostok Booster: Comment from Huntsville 


HEN the Soviet authorities placed certain details of the 

orbital flight accomplished by Major Yuri Gagarin in the 
Vostok spacecraft before the Fédération Aéronautique Inter- 
nationale in May, they included the information that the rocket 
booster “had six engines at the moment of launching with a 
total thrust of 20 million h.p.” (Ref. 1). Ever since, there 
has been speculations concerning the exact meaning of this 
figure in terms of kilograms, or pounds, thrust and the precise 
configuration and engine arrangement adopted for this large 
rocket vehicle. 

As we pointed out at the time, the Marshall Space Flight 
Center had previously quoted the horse-power of the 1.5m.-lb.- 
s.t., eight-engined, Saturn booster as being equivalent to 
32 million h.p., and in a technical note (Ref. 2) published on 
Jne. 15, Mr. A. V. Cleaver, chief engineer, rocket propulsion, 
of Rolls-Royce, Ltd., outlined three senses in which the horse- 
power of a rocket system might be said to have some meaning. 

We have now received from Mr. Harry Ruppe, Assistant 
Director, Future Projects Office, George C. Marshall Space 
Flight Center, in Huntsville, some further comments which bear 
on the arguments expressed. Mr. Ruppe begins by confirming 
that the horse-power figure for Saturn was derived, as supposed 
by Mr. Cleaver, from the expression: 


Thrust horse-power rating at booster cut-off 
thrust (kg.) X speed (m./sec.) 


75 
(800 x 10°) x (3 x 105) 


75 
32 x 16 


Payload and Propellents 
The Saturn C-1 has the capability of placing a payload of 
about 20,000 Ib. in a low circular orbit. In contrast, Mr. Ruppe 
points out, the Soviet booster may deliver 12,000 to 14,000 Ib. 
into a similar close orbit, but the two vehicles may be very 
different in conception. The initial Saturn in its two-stage con- 
figuration is staged far from optimum and employs liquid 
oxygen and liquid hydrogen as upper stage propellents. The 
Soviet vehicle might differ in each of these respects. 
However, a “naive” scaling results in a lift-off thrust of: 
14,000 x 1,500,000 
= 1,050,000 Ib. 
20,000 
and a lift-off weight of 850,000 Ib. 
If we approach the problem from another direction, says 


From the Soviet colour film, «* The First Journey to the Stars,” 

mentioned by Major Gagarin at his Press conference in London, 

this «still’’ shows the astronaut being assisted into the eject- 

able capsule which is mounted in the Vostok spacecraft. The 

capsule is similar to that which contained the two dogs Strelka 
and Belka, pictured in our issue of Jne. 8, 1961, p. 683. 


Mr. Ruppe, the results can be made rather different. Assuming 
an ideal speed requirement of 9.5 km./sec. (5.9 miles/sec.), an 
average specific impulse of 306 seconds, and a structure ratio 
of 0.1 for each stage, an approximately optimized two-stage 
configuration would have a mass-ratio of 4.86 per stage, a 
payload ratio of 0.106 per stage, and a growth factor of about 
90. With a payload capability of 12,000 lb., this results in a 
lift-off weight of 1.08 million lb., and a lift-off thrust around 
1.3 million lb. These, however, are not “too far” removed 
from the “ naive” figures, and the data given in Table | might 
be assumed (see over page). 

This is evidently the right order of magnitude for the payload, 
but what about the other information, asks Mr. Ruppe. If 
the six engines refer to the first stage only, then we have a 
thrust of about 220,000 Ib. each, and one of these engines 
might power the second stage. 

If, however, the total number of engines in the vehicle is 


This diagram of the Vostok 


spacecraft has been drawn 
from the evidence of the 
exhibit seen at Tushino 
earlier this month. On 
the outside of the vehicle 
are mounted, according 


to the Russians, «control 
units, orientation 
elements, shutters of the 
temperature control 
system, and radio aerials.” 
otal weight is 10,418.6 Ib. 
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six, then the booster may have five engines of 260,000 Ib. thrust 
each, and one of these engines might be in the second stage. 
This, he says, agrees fairly well with certain other information: 

(1) The Soviet booster tests impacting in the Pacific Ocean 
are believed to have used boosters of around 1,000,000 Ib. lift- 
off weight. This would represent the first stage. 

(2) The Soviet T-3 ICBM is believed to have 480,000 Ib. 
thrust in its first stage (two x 240,000-lb. engines”). 

(3) The T-3 is believed to have 268,000 Ib. thrust in its 
second stage, which may be a single-engine altitude version of 
the type used in the first stage. This stage could therefore 
be the second stage of Gagarin’s booster, and five of these 
engines could power its first stage. As an alternative, six of 
these engines, either down-rated to 240,000 Ib. thrust or having 
“ engine-out ” capability, could be in this first stage. 

The horse-power rating at cut-off of the first stage comes 
out to 24.2 million h.p., which is not too far from the 20 million 
h.p. quoted to the F.A.I. At the time of injecting the payload 
into orbit 20 million h.p. would correspond to a thrust of 
420,000 Ib. Thus, this interpretation is very unlikely. 

Many other possibilities exist. Mr. Cleaver has already 
pointed out some: a three-stage vehicle, different propellents, 
or different engines per stage. On this basis, four engines of 
330,000 Ib. thrust each could power the first stage while two 
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From the Soviet documentary film, «Journey to the Stars,” 

this picture shows the two main sections of the Vostok space- 

craft being assembled. The tail annulus seen at Tushino 
is noticeably absent. 


engines of 77,000 Ib. thrust may be in stage two. There are 
numerous arrangements which could be employed and, Mr. 
Ruppe concludes: “It is to be hoped that the Soviet Union 
will remove their traditional cloak of security from their 
otherwise impressive space exploration programme.—kK.W.G. 


TABLE 1: Speculations on the Vostok booster, assuming a two-stage 
configuration (H. Ruppe, Marshall Space Flight Center). 


FIRST STAGE 


Lift-off weight - ; ’ .. 1 million Ib. 
Lift-off thrust : at .. 1.3 million Ib. 
Average specific impulse .. 300 sec. 
Characteristic velocity . .. 2.8 miles/sec. 
Mass ratio we vs re « 2 

Cut-off weight ae ; w: .. 209,000 ib. 
Cut-off time ée te ‘ .. 182 sec. 
Cut-off velocity .. ae a . 1.9 miles/sec. 
Payload weight .. ‘ .. 144,000 Ib 


65,000 ib. comprising: — 
15,000 Ib., engine; 
40,000 ib., structure; 
7,000 Ib., residuals; 
3,000 ib., interstage structure 


Empty stage weight 


SECOND STAGE 


Weight at ignition ‘ és .. 144,000 Ib. 

Thrust my ; ee 7 .. 7§,000—300,000 Ib. 

Vacuum specific impulse ~ .. 310 sec. 

Characteristic velocity .. ; .. 3.0 miles/sec. 

Mass ratio is - $22 

Cut-off weight .. : .. 28,700 ib. 

Cut-off time ; Me .. 480, 120 sec. after ignition of this stage. 


14,000 Ib. comprising:— 
2,000 Ib., engine; 
8,000 Ib., structure; 
2,000 Ib., residuals; 
1,000 Ib., guidance and control; 
1,000 Ib., payload adapter. 
Payload weight .. ‘a i .. 14,700 Ib. 


Empty stage weight 


References 
1 K. W. Gatland, ** Russia’s Six-engined Booster,”’ THE AEROPLANE 
AND AsTRONAUTICS, Jne. 8, 1961, p. 647. . 
2 A. V. Cleaver, * Vostok Thrust Figures,’ THe AEROPLANE AND 
Astronautics, Jne. 15, 1961, p. 703. 


Midas at 


ECISION to establish a ground readout station for 
American Midas surveillance satellites at R.A.F. Kirkbride, 
Cumberland, is an indication of the coming utility of military 
space systems, In full operation there will be some 12 to 15 
Midas satellites in continuous orbit over the Poles, each having 
infra-red sensing equipment capable of detecting ballistic 
missiles as soon as they leave their launching pads. As the 
Earth rotates beneath the orbit, every part of the World will 
become available for scrutiny. The system will, of course, 
depend as much on the efficiency with which the data is pro- 
cessed on the ground as with the functioning of the satellites. 
The sensitive space-borne equipment now being tested in 
experimental firings (see table below) is said to be 


MIDAS | MIDAS Iti MIDAS Ii! 
Launched ‘ Feb. 26, 1960 May 24, 1960 Jiy. 12, 1961 
Site Cape Canaveral | Cape Canaveral | Point Arguello 
Lift-off weight 260,000 Ib. 260,000 Ib. 263,500 Ib 
(approx.) (approx.) (Atlas-Agena B) 
(Atias-Agena A) | (Aclas-Agena A) 
Orbit 33° to equator 33° to equator, Near-polar, 
(failed to orbit) perigee 292.1 near-circular at 
miles; 1,850 miles, 


apogee 322 miles; | period 106 min. 
period 94.3 min. 


Total weight in orbit 4,500 Ib 5,000 Ib. 3,500 Ib. (?) 
(including empty top (approx.) (approx.) 
stage) 


Satellite dimensions | 22 fe. x5 ft. dia. | 22 fe.x5 ft. dia. | 30 fe. x5 fe. dia. 
(including top stage) 


This table lists the total Midas launchings to date. Payload, of unspecified weight’ 
includes IR-sensor, telemetry and communication equipment. Midas | was 
unsuccessful because the second stage failed to separate; Midas Il suffered a failure 
im che data link transmitter carrying IR-scanner information to ground stations 
after two days; and Midas Ill was successfully placed in a high (operational-type ’) 
orbit using the restartable Agena-B engine system. 


Ky 7 

irkbride 

capable if discriminating between heat point sources on the 
ground (e.g., blast furnaces) and those of ascending missiles. 
Needless to say, reliability will be at a premium in a space 
system of this kind, and the satellites must have sufficient power 
supplies to maintain their orientation (nose-down to the Earth) 
for a considerable time. Moreover, if the system is to be main- 
tained at full operational strength, replacement satellites must 
be constantly available at launching sites to fill the gaps left 
by failures of those on “ standing patrol.” 

The Midas system cannot, of course, operate unless ground 
stations are available at strategic points for feeding the informa- 
tion received quickly and efficiently into the overall defence 
system. The information received at Kirkbride, said Mr. Julian 
Amery, the Secretary of State for Air, in the House of Com- 
mons on Jly. 19, will complement that provided by the Ballistic 
Missile Early Warning Radar System being established in Alaska, 
Greenland and Gt. Britain. It will give even earlier warning 
than the B.M.E.W.S. system, he said; and will make it even 
more difficult for an enemy to launch a successful surprise 
attack on Western strategic deterrent forces. 


The Secretary of State continued:- 

* Kirkbride will be commanded and operated by the R.A.P. 
Warning information from Midas satellites will be available simul- 
taneously to operations centres in the United Kingdom and the 
United States, and to the Supreme Allied Commander, Europe. 

* The United States will provide and install the special equipment 
for the station and the communications required to link it with the 
United States. The United States will also defray, in the first instance, 
the cost of the technical works services required to make the station 
operational. The United Kingdom will repay these costs within an 
agreed limit, after the station becomes operational, .. . 

* The capital cost of the station to this country is expected to be 
in the region of £2 million to £3 million. Its capital cost to the 
United States is expected to be about £10 million. But this latter 
figure is, of course, a very small part of the projected United States 
expenditure on the system as a whole. The United States Govern- 
ment have already allotted £150 million for Midas, of which well 
over half has already been spent.” 
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Personal Flying 


EVERAL new products have been introduced by Motorola 
Aviation Electronics, Inc., of Culver City, California, which 
produces an extensive range of high-quality light aircraft radio, 
navigational and autopilot equipment. One of the most interest- 
ing and advanced developments is the all-transistorized auto- 
matic direction-finder ADF-T-12. This was produced as a 
miniaturized version of the standard ADF-12 as a result of 20 
years’ experience of the Lear company with the design and 
manufacture of LF direction-finders, in conjunction with the 
extensive background of Motorola in transistorized radio com- 
munications systems. 

In outward appearance, the ADF-T-12 receiver is exactly 
similar to the ADF-12E tuner, but is a complete, self-contained 
LF set weighing only 5 lb. It receives radio range, communica- 
tions and broadcast frequencies from 190 ke/s. to 1,750 ke/s., 
over three bands, with exceptional sensitivity 


The Motorola 

VHF Navigation/ 

Communication 
System. 


The only other components are a fixed-loop antenna, the 
size and thickness of a paper-back book, and a standard 3-in. 
azimuth indicator, which is an automatic goniometer (resolver) 
and ADF indicator system combined. Total weight of the 
complete installation is only 9.5 lb., and the U.S. price. around 
$1,100. 

Motorola has also developed the new “ building block ” 
M-135 Nav/Com system, which was designed to supersede the 
LNC-100 system. Starting with the Model 5642A transmitter, 
and the 5613A receiver, it is designed as a packaged unit to take 
up to eight or more components. These can be added as 
required, and include a navigation system with vor/Loc indica- 
tor; marker-beacon receiver; 11S glide-slope cross-pointer; two 
VHF/Nav receivers; and a stand-by vHF transmitter 

The basic Com equipment is available in the new 360/560 
channel extended frequency range (135-95 M¢/s., with 50 ke/s. 
spacing), o1 the standard 90/190-channel model (126.9 Mc/s, 
with 100 kc/s. spacing). If extended frequency is not immedi- 
ately required, plug-in crystals and filter for additional channels 
may be incorporated at any time. Various combinations of this 
equipment are available, ranging from $1,245 for the basic 
VHF transmitter and receiver, to $6,190 for the more compre- 
hensive assembly. 

Third new member of the Motorola family is the L-2 three- 
axis autopilot, with a remarkable range of facilities for the 
low-cost field. These include, automatic 11s approach coupler, 


PARIS PROTOTYPE.— 
Initial appearance of the 
new Siebel SIAT 222 
four-seat all-metal 
tourer, powered by one 
180 b.h.p. Lycoming 
0-360 engine, was made 
at the recent Paris show 
at Le Bourget. Max. 
speed is nearly 200 
m.p.h 


Photograph copyright 
“The Aeroplane and Astronautics” 
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constant bank turns, turbulence cushioning, constant angles 
of climb and descent, automatic heading and altitude control. 
An automatic trim change facility is also incorporated for the 
elevators. 

The L-2 is all-electric. In addition to the standard on-off 
switch, miniature control box, directional and attitude gyros, 
it includes an amplifier, dynamotor, operating servos with 
powdered-iron particle clutches, trim tab servo, and variable 
voltage two-phase transformer follow-ups to supply control 
surface displacement. 

The Motorola L-2 is FAA-approved for all well-known 
business aircraft, both single- and twin-engined, and has been 
installed in all types from Tri-Pacers to Twin-Beeches. Price 
averages around $6,000, complete 

. = es 

Trade restrictions in Australia have postponed production 
of the Victa R-2 four-seat tourer, which was designed by Luigi 
Pellarini, and made its first flight at Schofields, N.S.W., on 
Feb. 15 in the hands of Fit. Lt. R. Green, R.A.A.F. The all- 
metal R-2 has a 180-b.h.p. Lycoming O-360 driving a McCauley 
constant-speed airscrew, and a retractable tricycle under- 
carriage. 

The smaller two-seat Air Tourer developed by Victa Consoli- 
dated Industries is continuing on a revised programme, which 
covers production of 50 up to 1962. 

- 3 * 

Statistics have been likened to a Bikini swim suit; what they 
reveal is interesting but what they conceal is vital. Neverthe- 
less, the 1960 figures for “ general aviation ” in the United States 
cannot fail to impress, although it is more difficult to follow 
the optimistic growth forecasts for the immediate future by 
linear extrapolation of the past few years’ performance. 

During 1960, the American lightplane industry delivered 7,588 
new aircraft, to a total value of more than $201,600,000. This 
represented a slight decrease in units over the previous year, 
but a considerable rise in retail value, because of the greater 
number of more expensive twin-engined types. 

In the U.S., there are 6,426 registered airports, of which the 
airlines use only 566. There are 349,000 licensed pilots in 
general aviation, with only 54,000 instrument rated. In all, 
108,000 civil aircraft were registered on Jan. 1, 1961, of which 
30.000 were inactive, and 2,000 belonged to commercial carriers. 
This left 76,000 general aviation types. 

Total general aviation hours flown were estimated at 13 
million, of which approximately 6.1 million were on business 


trips. General aviation carried 57 of all America’s 
103,790,868 civil passengers during 1960. 
© ° e 


Sixteen students started full-time training at Elstree for 
commercial pilot qualifications on Jne. 16. In addition to a 
C.P.L., each is working for a full or assistant instructor’s rating, 
and, following a comprehensive flying and ground syllabus, 
M.o.A. examinations will be taken in November. 

Next term for ab initio students at the London School of 
Flying starts on Sept. 19, while P.P.L. holders may join from 
Oct. 24. Seven vacancies were reported for this intake, 
which is the last until spring, 1962, The L.S.F. has a waiting 
list of P.P.L. students, both full- and part-time, with 58 under- 
taking their training within a period of six months. With the 
C.P.L. students and others are 84 training pilots at Elstree. 

In May 720 hr, 35 min. were flown there, while the associated 
Midland School of Flying has started training students on the 
Rolls-Royce works flying scheme for the Merlin Flying Club. 
About five Rolls-Royce employees are receiving regular instruc- 
tion, The Midland School flew 201 hours in May. 

@ The Southport Aero Club, which for many years used to 
operate from the beach at Hesketh Park with a Tiger Moth, 
has moved to Woodvale, and has obtained a rather more modern 
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aircraft in the form of the two-seat Aircoupe. This has proved 
very popular with the members, and has enabled the club to 
exceed by a substantial amount its target hours each week since 
commencing operations. Day trips have been made as far 
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it is being hangared and looked after by the London Aero 
Club. The Auster, which is fitted with vHF, is being operated 
at £4 10s. an hour, but it is hoped to reduce this figure to 
about £3 10s. or less, after receipt of a P.F.A. Trust Loan to 


south as Bembridge, and the club 1s enjoying the assistance of complete the purchase of the aircraft. 


two honorary instructors. They are Mr. R. Leach of Airwork, 
and Fit. Lt. Shelton of the Royal Air Force. 


@ May was a record month for the Denham Flying Club, 4 Pruine Condor. 


with the two Piper Colts and the Chipmunk kept very busy in 
excellent weather. Rosemary Kirby has joined the staff as an 


assistant instructor. 


@ The Kingfisher Flying Group (P.F.A. Group 82) has 
taken delivery of an Auster 4, G-ANHL, at Panshanger, where 


Gliding Notes 


@ New additions to the Tiger Club at Redhill are another 
Jodel D.117, G-ARNU, which is not fitted with air-brakes, and 
The chairman, Norman Jones, has also 
obtained a Stampe biplane, which is the first to be registered 
in this country. Aerobatic pilots in the Club will benefit from 


the four sets of ailerons, which give a greatly improved rate 


by Dr. A. E. Slater 


NCE again the English Channel has 

been crossed in soaring flight. On 
Jiy. 5 Alfred Warminger nominated 
Troyes, 88 miles S.E. of Paris, as his goal 
and took off at 11.05 in his Olympia 419 
from Swanton Morley in Norfolk by 
aero-tow, from which he released over 
Foulsham, four miles north. He could 
not make it, but at 18.50 he came down 
by a disused airfield at Rosiéres-en- 
Souterre, 15 miles E.S.E. of Amiens, 
exactly on track between his French 
landfall and Troyes. The distance was 
225 miles from release point. 

The full distance would have been 
about 349 miles. This is still 10 miles 
short of Nicholas Goodhart’s British 
goal-flight record of two years ago from 
Lasham to Portmoak in Scotland. 

Warminger found soaring conditions 
“superlative” over England and averaged 
43 m.p.h. to Folkestone in a moderate 
wind from N.N.W., crossing the Thames 
from Bradwell to Whitstable. But by 
Folkestone, in the corridor-free area, it 
took him an hour and a half to get 
5,000 ft. However, he continued in lift 
for the first half of the crossing, and was 
still at 4,000 ft. on reaching a point NE. 
of Cap Gris-Nez. 

The air was dead for the first 15 miles 
inland over France and then’ he 
encountered shallow cumulus at only 
2,500 ft. But the rest of the flight, from 
16.15 onwards, was mostly a scrape; he 
was down three times to 1,000 ft. or less, 
and once was saved by a bonfire from a 
field where he was expecting to land. 

Unfortunately the airfield at Rosiéres 
was not fit to land on, still less to tow 
out of, and he had to come down outside 
it in a field of sugar beet. Warminger’s 
crew arrived at 13.50 next day with the 
trailer, having crossed by sea _ before 
getting news of where he was, as it had 
taken him more than four hours to get 
through by phone to England. 

The instability of Warminger’s air can 
be accounted for by its Arctic origin; in 
fact, the weather chart of the day before 
shows Swanton Morley and the North 
Pole to have been on the same isobar. 
But the upgoing air he got over the 
Channel must have risen from the land, 
for it was warmer than the sea. Surface 
temperatures over East Anglia at noon 
varied from 16°C. to 19°C., rising later 
to 18-21°C., whereas the Channel 
temperatures should have been about 
16°C. or 17°C. Gatwick was 19°C. at 
noon and 21°C. in early afternoon, 

Nobody has yet soared across the 
Channel in the opposite direction. One 


“Rohini,” the first Indian-designed 
side-by-side two-seater sailplane_ in- 
tended for training. 


possible technique is to find a French 
cu-nim outside an airway from which to 
make a glide across in clear air. But in 
the classical “summer thunderstorm” 
situation with a hot S.E. wind blowing to 
England from the Continent, the insta- 
bility is produced by a cold upper wind 
from S.W., which has come from the 
Arctic on a curved course over the 
Atlantic. So anyone spending too long in 
a thunderstorm, expecting it to move with 
the surface wind, would emerge unexpec- 
tedly over the North Sea. 


* * * 


OME excellent cross-country flights 

were made in England in pre-War 
years with an imported Rhénsperber, a 
mid-wing type with a “gull” wing, of 
which the Kranich was essentially a two- 
seater version. Hans Jakobs designed it 
at Darmstadt after producing the 
Rhénadler and Rhénbussard. 

But this Rhénsperber was left exposed 
to the elements during the War and its 
remains were thought too unairworthy to 
be worth resuscitating. However, on 
visiting Lee-on-Solent this spring I saw 
it there in a partially reconstructed state 
and learned that Mr. R. R. Pinniger, 
ground engineer to the Portsmouth Naval 
Gliding Club, had been on the job, 
though a spell in hospital had held him 


Now Mr. Pinniger is happily in circu- 
lation again and told me, when I was 
there on Jly. 14, that he will soon carry 
on with the Rhénsperber but that all the 
woodwork will have to be replaced, since 
only the metal fittings are in condition 
to be used again. 

Mr. Pinniger’s aviation career began 
more than half a century ago with 
Handley Page at Barkingside. I asked 
him what became of the artificial hill, 
about 25 ft. high, put up on the firm’s 
flying ground in 1909 specially for 


of roll compared with that of the Tiger Moth, and also from 
the 150-b.h.p. Renault, which will run three minutes inverted. 


“ gliding experiments.” He said it had 
been removed quite soon, probably 
before the First World War, because it 
got in the way of the aeroplanes. 
Actually, the flying ground was 2} miles 
long and a mile wide, but evidently that 
did not give enough room for the aviators 
of that day to avoid an obstacle. 


* * + 


OLLOWING the Ashvini, an Indian- 

designed tandem two-seater with 
swept-forward wings, the first Indian- 
designed side-by-side two-seater has now 
appeared under the name of Rohini. 
It has the same designer, Shri S 
Ramamritham, of the Technical Centre 
of the Civil Aviation Department, and he 
has incorporated the same tail surfaces 
and air brakes in both machines. 

The front end has a rather similar 
appearance to that of the T-21, with 
single struts to the wings, which are of 
54 ft. 4 in. span compared to the 
Ashvini’s 58 ft. The wing loading is 
4.83 lb./sq. ft. and the stalling speed 
30 m.p.h. Best gliding angle is given as 
1 in 22 at 48 m.p.h., and minimum sink 
2.85 ft./sec. at 38 m.p.h. 

The Rohini is, of course, intended for 
training. It has been built as far as 
possible with indigenous materials such 
as Himalayan spruce and white cedar 
plywood. 


* * * 


EST WALES Gliding Association, 

which flies from Haverfordwest Aero- 
drome in Pembrokeshire, has had a visit 
from Peter Scott, who managed 80 
minutes in cloud lift in his Olympia 419 
on a day which looked completely 
“duff” apart from a weak sea-breeze 
front. Gilroy Phillips, the chairman, 
writes that they have 50 members. Flying 
began last Christmas with a T-21b two- 
seater, and now 12 founder members have 
gone solo on the club’s Swallow. 
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Correspondence 


Controlling the Customers 


OME time ago I read an article about Gatwick Airport in 
the magazine Architectural Review, and I remember 
noticing that the piers or fingers (only one of which has been 
built) serving the aircraft had their roofs specially designed to 
provide an excellent observation platform for the public. 

I was, therefore, very surprised to see on page 38, Jly. 13 
issue of your magazine, a photograph of the swing doors leading 
from the lounge to the roof of the finger with the notice “ No 
Admittance to the Public” inscribed on them. In view of the 
fact that this was just exactly what it had been designed for, 
this limitation seems very frustrating and stupid, and yet 
another example of petty officialdom. 


Surbiton. W. I. D. JorDAN. 


On Backward-facing Seats—1 


WAS rather moved by your brief report (ly. 13) of a 

Federal Aviation Agency conference on rearward-facing seats. 

The airline’s spokesman who “ quoted ” a Cornell University 
study to show that accelerations in various directions can be 
produced in a crash, should have added that the rearward ones 
can be 10 times as great as any of the others. The give-away 
was in the Lockheed Aircraft Corpn. estimate that converting 
current aircraft types to rearward-facing seats would cost 
£1 million in 10 years’ operations, due to the increased weight 
of stronger floor fixings. Of course, this is because forward- 
facing passengers themselves fail at lower decelerations than 
rearward-facing ones. 

Most cynical of all was the airlines’ objection to the Armed 
Forces Institute of Pathology statement that very few passengers 
dislike rearward-facing seats, on the grounds that the passen- 
gers were given the facts before being asked to form an 
opinion! 


Surbiton. R. C. ABEL. 


On Backward-facing Seats—2 


OUR short report on the recent conference held by the 

Federal Aviation Agency concerning rear-facing seats is 
full of views which those who use the airlines frequently, indeed 
all who are concerned about air safety, would like to see 
discussed again, and more fully, in your journal. 

I should like to comment on, and question, the points as 
they arise in your report: 

(1) “ The Air Transport Association said there was evidence 
that rear-facing seats could be more dangerous than conven- 
tional seats.” Assuming a correctly designed seat, giving 
support to head and body, and with suitably stressed attachment 
points, it would be interesting to learn from what source the 
danger comes and to what percentage of cases the evidence 
applies. 

(2) “ A NASA spokesman said that seat direction did not 
appear to be a major solution.” What then is the theory behind 
the design of the astronaut’s seat and the reversal of the 
capsule’s attitude before firing retro-rockets? Surely to spread 
the retarding forces as widely as possible and in the optimum 
direction. 

(3) “ The Aerospace Industries Association, whilst supporting 
further research, doubted that rear-facing seats offered any real 
increase in safety.” This seems to be a more enlightened form 
of (1) above. 

(4) The Airline Pilots’ Association understandably wants to 
spend more money on improving airports and landing aids— 
prevention of accidents would eliminate the need for such a 
safety aid. But is it too pessimistic to assume that accidents 
will go on happening and, given present trends in aviation, the 
number of passengers involved will increase though the 
accident rate may decrease? 

(5) The Cornell University contribution raises more points 
than there is space to discuss here. All would agree, on the 
score of seat floor attachments and of the strength of safety 
belts. Could one agree as to design of belts? I suggest not. 
The widely used lap-strap is possibly a compromise between 
providing some restraint and the wish to avoid alarming 
passengers by using a more effective but more complicated type 
of belt. To my mind the lap-strap is inadequate in that it 
cannot check violent movement of the upper part of the body 
and so prevent head impact which accounts, I believe, for a high 
percentage of accident fatalities. 

(6) As to the Lockheed Aircraft Corporation’s estimate (£1m. 
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over 10 years) of additional operating costs resulting from the 
fitting of stronger floor attachments, one could argue with 
conviction that £100,000 annually is good insurance value—if 
indeed one can place an assessment at all on the value of a 
human life. If out of a total passenger complement of, say, 
100, as few as 40 were saved as a result of rear-facing seats, the 
cost per head would be £2,500... a year’s salary? _ : 

Cost may be a problem and so is the instinctive dislike which 
many people feel for travelling with their backs to the direction 
of motion; but if the airlines in concert devoted to the selling 
of this safety factor the same high pressure advertising as is 
devoted to far less worthwhile ends in the commercial world 
I, for one, feel convinced that the additional costs would be 
accepted as money well spent. 


Walsham-le-Willows. STANLEY BERRY. 


Big Blow. With the help of Coventry's high winds, 
the caravan used by the judges of the Lockheed Aero- 
batic Competition had a go at the event by taking 
off and doing a half-roll before stalling in. The judges 
inside it, with British fairmindedness, didn’t award 
themselves a place. One of them, Bill Bedford, is 
more than ever convinced that the safest place is 
inside an aeroplane. As a passenger, he’s been in 
three car accidents, now this. He swears he wasn't 
flying it. 


* 


Too Much is Enough. A zealous salesman of com- 
puters, inspired by our need to export, is reported 
to have told a potential foreign customer: “ Absolutely 
flawless and infallible—you'll get 365 days’ annual 
utilization out of it—and that’s a_ conservative 
estimate.” 


* 


Finger on Pulse. Every Serviceman knows that 
apoplexy is an occupational hazard confronting any 
Command H.Q. staff. But when during recent medical 
examinations at an R.A.F. station overseas, four senior 
officers from the nearby H.Q. were found to have 
dangerously high blood pressure, anxiety was rife. 
Specialist’s opinion was sought. He put his finger on 
the trouble right away. He diagnosed a blockage— 
in the recording instrument. 


. 


The Language of Space. Young Wren, whose 
reading takes in “The Eagle,” thinks you'll be 
interested to know that Dan Dare, Pilot of the Future, 
is so perplexed by the Solid-Space Mystery that he’s 
sunk to using such dastardly epithets as “ Suffering 
satellites!” and even “Galloping galaxies! ” 


* 
Stop Press. A signal from my Gatwick agent: 
“Since Peter Masefield’s photographs of Gatwick’s 


negative signs were published in AE. and As., these 
two new signs have been put up”: 
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Refuelling Small Aircraft 


To a performance specification prepared 
by Shell-Mex and B.P., Ltd., a unit designed 
specifically for the fuelling of light aircraft 
and helicopters has been designed and built 
by Zwicky, Ltd., of Slough. Known as the 
Don it is able to carry and dispense all 
grades of aviation gasolene and turbine fuels 
from two compartments via two separate 
sets of equipment. This is done at rates 
of up to 75 gal. per min. per circuit, — 

The pumping equipment and associated 
pump drives are housed in a compartment 
between the vehicle cab and the tank. The 
latter is of 1,000 gal. capacity having two 
Epikote-lined compartments each containing 
500 gal. A double division plate isolates one 
from the other. The tank is mounted on a 
7-ton forward-control Bedford chassis 
powered by a diesel engine. ) : 

Each circuit is conventional in that fluid 
drawn from the tank via a suction filter is 
pumped by a positive displacement pump 
through a filter with integral air separator to 
the meters and thence to the hose reel. This 
carries a 90-ft. x 2-in. bore fuelling hose. 


Test Link 


The growing market for environmental test 
systems in Europe has brought about a link- 
up between Pye, Ltd., and Ling-Temco Elec- 
tronics Inc., of Dallas, Texas. Pye, 
represented by the vibration division of its 
subsidiary W. Bryan Savage, Ltd., and Ling- 
Temco, through its Ling Electronics and 
Calidyne divisions, a leading producer of 
vibration and accoustic test systems in the 
U.S., have formed a new company, Pye-Ling, 
Ltd. This is to market both the Savage and 
Ling ranges of test equipment. 


Precise Temperature Control 


Used as a temperature controller for air- 
craft windscreens, the Type 4 precision tem- 
perature controller produced by the Plessey 
Co., Ltd., has now, says the company, 
reached the stage of development where it 
is accurate to within +1° C. over a tempera- 
ture range of —40° C. to +85° C. This 
enables use of the unit to be extended to 
applications in the chemical, plastics and 
other fields. 


Headset Developments 


In the past week we have received news 
of three new developments by Airmed, Ltd., 
of Harlow. These are a headset tester, a 
detachable boom microphone unit for crash 
helmets and a small transistor lead amplifier. 

Intended for the quick and easy service- 
ability checking of complete headsets and 
boom microphones, either by aircrew or 
maintenance personnel, the headset tester 
comprises a fully stabilized transistor ampli- 
fier for testing microphones. By plugging 
in one or more headsets, faults such as low 
output, distortion, intermittent operation 
and open circuits are readily detected. 
Operation is by mains or batteries. Com- 
pletely self-contained in a case measuring 
8 in. x 6 in. x 5 in., the tester weighs less 
than § lb. 

Development of a detachable boom micro- 
phone unit for use with the current type of 
crash helmet in service with the R.A.F. and 
Fleet Air Arm has now been completed by 
Airmed and it is also available commercially. 
Originally designed for use with the Gannet, 
it has been developed in conjunction with 
the R.A.E. radio department for use in 
Service aircraft which require crew inter- 
com. together with noise exclusion and head 
protection. 

The unit consists of a moulded nylon box 
containing a sensitivity reducing attenuator 
and a manually operated switch to which 
is attached an Aijrlite headset-type of 
universal “all-position "’ boom adjustment 
mechanism. It is fixed to the helmet by a 
spring clip and can easily be detached or 
jettisoned in an emergency. 

The small transistor lead amplifier men- 


The Don fueller tops up t a 
the tanks of the proto- 
type Boeing-Vertol 107 
during its visit to this 
country last month. 


tioned is intended as a means of securing 
fleet standardization between receivers and 
headsets. It enables headsets with electro- 
magnetic type microphones to be used in 
equipment designed for carbon microphones. 
The amplifier with its two transistor stages 
is contained in a moulded nylon box which 
incorporates a 4-way jack plug and also a 
jack socket to take the headset plug. A 
quantity of these amplifiers together with 
Airlite headsets have been ordered by Aer 
Lingus to re-equip its Viscounts, Friendships 
and Boeing 720s. 


Alloy Steels Furnace 


What is claimed to be the largest electric 
are melting furnace in the United Kingdom 
was put into commission on Jly. 7 at the 
River Don works of the English Steel 
Corporation, Ltd. It is intended for the 
production of special alloy steels. 

The furnace was designed and built by 
Birlec-Efco (Melting), Lid., and has a shell 
diameter of 21 ft., and an electrical rating 
of 20 MVA. It is capable of melting a 
90-ton charge in less than three hours. Power 
is supplied by a 20-MVA A.E.I. transformer. 


Bearings Subsidiaries 

The Glacier Metal Co. Ltd., has 
announced that arrangements for the forma- 
tion of subsidiary companies in New Zea- 
land and South Africa, to manufacture plain 
bearings for those markets, are well under 
way. Production in both countries, it is 
expected, will begin in 9-12 months’ time. 
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For Aluminium Users 


Just published by the Aluminium Develop- 
ment Association is a new edition of its 
** Directory of Members with Index of Pro- 
ducts.”” As part of the programme of redesign 
for all A.D.A. publications, presentation is 
somewhat different to previous editions; the 
directory has also undergone considerable 
modification and expansion of content, 

The publication is now divided into two 
parts, the first of which is the Index of 
Products section. Here a user of aluminium 
requiring it in a certain form such as castings, 
sheet, foil, etc., can readily find full details 
of A.D.A, member companies who are able 
to meet his specific requirements. He is 
referred by page number to the second part 
of the book where full particulars of these 
companies are set out. Copies are available. 
free of charge, from the Association at 33 
Grosvenor Street, London, W.1. 


Ultra Contracts 


An order worth approximately £8,400 for 
parts and replacements for the SARAH 
equipment used by the South African Air 
Force has been received by Ultra Electronics, 
Ltd., through its agents, the Astra Aircraft 
Corporation. 

Ultra has also received an order from 
Rolls-Royce, Ltd., for an initial quantity of 
its Type A609 speed and temperature contro! 
amplifiers for use on the Conway R.Co.42 
engines for the VC 10. This is worth 
approximately £17,000. 


Aviation Calendar 
Ny. 27 
Kidlington.—Iniernational Business and Touring 
Aircraft Competition; until Jly. 29 
Osio.—E'eventh AGARD General Assembly on 
* Scientific Goals of Space Exploration and 
Research;”’ until Jly. 28. 


Ny. 31 
Oslo.—AGARD Avionics Panel Technical Meeting 


* 


on * Low Noise Electronics;"’ until Aug. 2. 


Aug. I 
Italy.—Italian Gliding Championships; until Aug. 
3 


Company Notices 
NEW COMPANIES 

Air Engine Sales, Lid. (697,.485).—Private co 
Reg. Jily. §. Cap. £100 in £1 shrs. To carry on the 
business of aeronautical experts Reg. off: § 
Grafton Street, W.1 

J. L. W. Ellis, Ltd. (697.204)—Private co. Reg 
iy. 3. Cap. £100 in £1 shrs To carry on the 
business of aviation advisers Directors: 
Jacques L. W. Ellis, and Mrs. Margaret R. Ellis, 
both of Ye Shambles, High Street, Castle Camps. 
Cambs; Derek R. G. Crosby. 59 Belstead Road, 
Ipswich. Sec.: Mrs. M. R. Ellis. Reg. off.: Ye 
Shambles, High Street. Castle Camps. Cambs 

Moule Eng Co., Ltd. (697 ,217).—Private 
co. Reg. Jly. 3. Cap. £25,000 in £1 shrs. To carry 


on the business of mechanical, automotive and 
aeronautical engineers. Directors: John A. Hawkings 
and Marion Hawkings. both of 7 Arnison Road 
East Molesey. Sec.: R. E. Andersen. Reg. off.: 17 
Half Moon Street, W.1 


OVERSEAS COMPANY 
Independent Airlines Association (F 5065) ——Par- 
ticulars filed Jly. 3, 1961. Cap. 100 shrs. without 
par value. Reg. in State of Delaware. U.S.A.. in 
March, 1953 British address: 3 London Wall 
Buildings, E.C.2, where Bryan C Peers is 
authorized to accept service of process and notices 


CHANGE OF NAME 
British Air Navigation Co., Ltd. (519,800) 35 
Piccadilly. W.1.—Name changed to British United 
Airways (Services), Ltd, on Nov, 23. 1960 


INCREASE OF CAPITAL 
World Wide Aviation, Ltd. (664.369). Wood 
peckers, Prince Consort Drive Ascot Berks 
Increased on Jly. 28, 1960, by £1,000, in £1 ordinary 
shrs., beyond the registered capital of £1,000 


New Patents 

APPLICATION ACCEPTED 
876,438.—Blackburn Aircraft, Ltd., C. W. Prower, 

and P. E. G. Hand.—** Wings of Air- 

craft.” Jan. 29, 1960 

Printed specifications of the above will be avail- 

able on Aug. 30, 1961, and the opposition period 
will expire on Nov. 30, 1961. 
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SPHERICAL PLUG 
AERO VALVES 


SAUNDERS COMPANY LIMITED 


Aircraft Division 


BLACKFRIARS STREET, HEREFORD _ Telephone: 3125 


S ky. CHARLES SIMS 


PREFACE BY AIR CHIEF MARSHAL SIR JAMES ROBB 


For more than 30 years Charles Sims 

chief photographer of The Aeroplane and Astronautics, 
one of Britain’s best-known aerial photographers, 

has watched the growth of British aviation from a 
ringside seat more often in the air than on the ground. 
In this book, illustrated by over 200 of his 

finest photographs, he recalls with pen and camera the 
highlights and the humours, the airmen 

and the aircraft, of aviation’s most eventful years. 


224 pages 25s. net By post 26s. 6d. 
From Booksellers, or by post from 


TEMPLE PRESS LTD. 


BOWLING GREEN LANE * LONDON + EC! 
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AIRCRAFT INSTRUMENTS 


For the indication of 
se TEMPERATURES 
PRESSURES 
CONTROL SURFACE POSITIONS 


TURBINE SPEEDS 


Navigational Aids -« Ground Test Sets 


Ice Warning Systems Relays etc. 


* Model S110G. Resistance 
Type Thermometer Bulb 
Model S63 form 4—typical 
dial layout. 
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SANGAMO WESTON LTD 


ENFIELD - MIDDLESEX 


Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, 
Enfield. Scottish Factory: Port Glasgow, Renfrewshire, 
Port Glasgow 41151 Branches: London, CHAncery 4971 
Glasgow, Central 6208 . Manchester Central 7904 
Newcastle-on-Tyne, Newcastle 26867 - Leeds, Leeds 30867 
Liverpool, Central 0230+ Wolverhzmpton, Wolverhampton 
21912 * Nottingham, Nottingham 42403 + Bristol. Bristol 
21781 + Southampton, Soten 23328. 
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PLAN 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers. 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


“AEROP CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 

REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,’ Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 

* The Aeroplane and Astronautics."’ Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,"" may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box , care of “T 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C. 
THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
— h sete every care is taken to avoid 
mistak 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839. 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry. Telephone: 
Coventry 27414. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


customer's choice. 


YEARS _ 
EXPERIENCE 


Cables 
Shackhud, Londo: 


EXECUTIVE AIRCRAFT 
DIVISION 

DE HAVILLAND DOVES SERIES 6, 

fully reconditioned by the manu- 

facturers, with zero hour engines and 

propellers. New executive interior, de- 

icing, auxiliary fuel tank. Radio to 


NEW OR USED 
AIRCRAFT SUPPLIED 


S.SHAGKLETON 


VOR and Glide Slope. Blue and White. | system, Starter, Generator, Plessey VHF, ¢ 


PIPER CARIBBEAN DE LUXE, attractively finished in Red 
and White Just over 10 hours’ flying 


immediate sale or long term charter 


LIGHT AIRCRAFT DIVISION 


of A. January 1963. 
since new For 


CREDIT TERMS ARRANGED 


AVIATION 
LIMITED 


TRANSPORT 
AIRCRAFT DIVISION 


DE HAVILLAND RAPIDE, with 
Passenger transport C. of A. low 
houred engines, XS propellers, AUW 
6000 Ib. 8 seats, VHF radio 


DE HAVILLAND HERON SERIES 


1958 PIPER APACHE “160” only | granp new AUSTER AUTOCAR J5P, wei! below list price, an | 2D available shortly, a choice from 


$50 hours since new on airframe and | unrepeatable of econditioned Gipsy Major 10 Mk.2, Metal : oe é 
fa - Propeller, 2 anion aonene stem, Starter, Generator, Spats, fully | 2" Airline fleet, comprehensively 
engines, zero propellers, auxiliary tanks, | crystallised MR.40 23-channel VHF radio. Immediate delivery equipped with de-icing, fully feathering 
oxygen system, dual VHF, ADF, ILS/ | 1956 AUSTER AUTOCAR J5P. 400 hours since new on airframe ‘ . ‘ 
. and Gipsy Major 10 engine, Metal Propeller, 45 gallon fuel | Propellers, 14 seats, Airline radio. 


PART EXCHANGE WITH 
OTHER AIRCRAFT OR CARS 


175° PICCAD 


LONDON. 
"HYDE PARK 2448/9 


AIRCRAFT FOR SALE 


Aves Autocrat 5J1 Cirrus Minor 2A, C. of 


A. valid until June, 1962 Public Transport 
category since June, 1961, only two owners since 
new, first-class order, full panel, long range tan 
metal propeller, dual control, three seats Offers to 
Pellam Reid, Wootton, Bedford 598-x5831 


HANDLEY PAGE Marathon. only 1,000 hours 
since new, C. of A. expires July, 1961, fully air- 
line equipped including radio, 20 seats, V.1.P. interior, 
immediate delivery, £6,500 ? 
OVE users, propeller C.S.U.’s starters, Gipsy 
Queen 70/48, all nil hours, overhauled by makers 
{LES Gemini, Mark LA, full dual control, radio, 
many extras. Derby Aviation, Ltd., Derby Air- 
port Phone, Etwall ‘$2! 599-636 


ESSNA 180, excellent condition, H.F. radio, only 
1.650 hours since new, immediately available, 
Nairobi, Kenya, £3,500 Box A972. care of ont 
AEROPLANE AND ASTRONAUTICS 7-8 


RENTICE, long-range tanks, STR9X 10-channel 
radio, amber screens, only “0 hours since major 
engine overhaul, C. of A. until 23.12.61, immaculately 
maintained, £1,800 Box A973, care of THe AgRro- 
PLANE AND ASTRONAUTICS 597-23 


OR sale Two Tiger Moth aircraft equipped for 

agricuktural work, Britten-Norman Micronair wy 
atomizers and fertilizers spreading equipment, C. of A 
expiring Septembcr 1961 £500; ¢€ of A. expiring 
February, 1962, £700 Both aircraft’ available for 
inspection at Sywel! by appointment Apply Crop 
Culture (Aerial), Ltd., Bembridge Airport, 1.o.W 

EECHCRAFT Bonanzas. single Bonanaza " E-35, 

total airframe 1.650 hours 

WIN Bonanza B-50, total airframe 2,525 hours 


VAILABLE immediately in Europe Apply for 


details to Astracus, Ltd, 167 Victoria St., 
London, S.W.1 Phone, Victoria 1403 i _abies. 
Arreflay, London 97-21 


ETER S. CLIFFORD AND CO., LTD., offer: —_ 


USTER V. Lycoming engine, 50 hours since com- 
plete overhaul, total airframe hours 1,510; full 
blind-flying panel, starter, vacuum pump, auxiliary 
petrol tank, Venturi silencer, Ii-channel Ekco V 
and many extras. new C. of A. to hire and reward 
schedule Check V, £1.695 o.n.0 
IPE Tri-Pacer 135 engine wee nil, total air- 
‘.- ne 765, new C. of full blind- flying 
ne! starter. Sinton £2.6 
XFORD AIRPORT. Kid‘ington Oxford “Kydling- 
ton 3355, Bietchington 392 7-11 


Panshanger Aerodrome, Hertford 
Telephone: ESSENDON 491 23 


Cables: PLANESALES HERTFORD 
Telex : 1943 


NE PBY-SA, two crew, cargo doors and floor. 
extra windows, removable airline seats and tables, 
galley, etc., no corrosion, new C. of A. on delivery; 


available now. Apply Box A896, care of THE 
AEROPLANE AND ASTRONAUTICS. 597-9 
* 
Aircraft Wanted 


CRAP aircraft aluminium and stainless § steel 
urgently required. Lowton Metals, Ltd., Lowton 
St. Mary’s, near Warrington. Leigh 71441-2. z2zz-0766 


P to £2,000 cash available for best light aircraft 
offered, private inquiry. Box A971, care of THE 
598 


AEROPLANE AND ASTRONAUTICS -xB6027 
EQUIRED ag | for cash, clean Auster 
J.I.N. or Alp would consider Autocrat. R.C.H., 

38 Caversham Ra. Reading. Phone 53732 (day) 


598-xA6027 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


HE REGIONAL AIR TRADING CO., Croydon 
Airport, for | spares of every description 
Phone, Croydon 8521. zzz-762 


ALTER MIKRON III 65 h.p. engines. brand 
new, ll each, suitable for many ultra-light 
pee & air 
Ss “C ‘i IFFORD AND CO., LTD., Oxtord 
gs Kidlington, Oxford Kidlington 333 


97-12 
H M Hydraulic supply rig to 27 gal. per min., 
. © 5,000 p.s.i.. manual and auto flow/ 


pressure control, thermostatic fluid heating/cooling, 
75 h.p. 3 ph. mains motor driving Towler multi-stage 
pump All relevant pipework controls, indicators, 
etc., excellent surplus. L. Solloman, Ltd., 1 Beaufort 
St.. Manchester, Phone, Blackfriars 4571. 599-635 


UANTITY of Tiger Moth spares Gipsy Major 
engines and engine spares and propellers for sale 
Inspection invited. Crop Culwre (Aerial), Ltd 
Bembridgc, I.0.W 597-1 


IRFRAME spares for Dakotas, Harvards, Piper 
Cub, Fairchild, Argus. Beechcraft, D-17s 
hed Spitfire, Firefly. Engine spares for Pratt & 
Whitney, Armstrong Siddeley, Lycoming, etc.: acces- 
sories and instruments for all types of aircraft 
Cc 47 Dakota operators picase note, we offer a 
limited number of genuine brand-new 
Bendix — tail wheels at a reasonable price 
J. WALTER, LTD., The Drive, Horley, Surrey 
« Phone, Horley 1420 and 4294. ‘Cables, “Cuben 
Horley.” 597-2 
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JULY 27, 1961 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. + Metric B.S.P. - B.A. 
Whitworth + Unified 


Grams. CIRCLE BATH 


Sole Distributors in the U.R. 


VIGORS AVIATION LTD. OXFORD 
AIRPORT. KIDOLINGTON 3444 


Just arrived 


Cessna SKYWAGGON 


The new Cessna 6-seater, wil be 
on view at Kidlington 27-29 July. 


APPOINTED DEALERS 


The North & West Midlands: Westair Limited, 
Squires Gate Airport, Blackpool, Lancs. 
East Ang ia & East Midlands: 

W. H. & J. Rogers (Engineers) Ltd., 

Gt. Barford, Bedford 
West: Steels (Aviation) Limited, 
Clifton, Bristol 
Scotland : Airwork Services Limited, 
Perth Aerodrome, Perth, Scotland 


SOLE DISTRIBUTORS IN GR 


There is a JODEL for you. 


Either the AMBASSADEUR 3 seater 
or the MUSKETEER 4—5 seater. 
UK igents 

ROLLASON AIRCRAFT & ENGINES LTD. 
KEDHILL AIRPORT +- - « SURREY 


Telephone: NUTFIELD RIDGE 2212 


THE TRAVEL AIR 


Most economical of the Beechcraft ‘‘Twins’’, this delightful 
aeroplane carries five people for an IFR range of 750 miles 
at 195 mph. Details of this and other Beechcraft models 
may be obtained from the British isles’ distributors 


available from 
SHORT BROTHERS & HARLAND LIMITED 
Light Aircraft Division 
Queens Island Belfast N. ireland 
or The Aerodrome Rochester Kent 


11 


Aircraft Accessories, Spares and Components——contd 


HILLIPS AND WHITE, LTD 


HE leading stockists in the U.K. for instruments 
navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 


Gipsy Major and Queens series and Armstrong 
Siddeley, Cheetah IX and XV engines 
1 QUEENS GARDENS, London, W.2 Phone 
Ambassador 8651 2764 Cables, Gyrair 
London.” z-772 


URPLUS test equipment for sa‘e Hydraulic pneu- 
matic vacuum, electrical, low temperature, instru- 
ment, propeller, tensile. impact, creep. crack detection 
etc Send requirements. L. Solloman, Ltd., 1 Beau- 
fort St.. Manchester, 3 Phone, Biackfriars 4571 

609-634 


Aircraft Accessories, Spares and 
Components Wanted 
WAN D, PD 190/212/1 feathering propellers and 
propeller parts for Heron. Box 2183. Anchorage 
Alaska 601-637 
AIRCRAFT SERVICING 
Hints AND SUSSEX AVIATION LTD 
Por'smouth, have now obtained additional hangar 


facilities for C. of A. overhauls 
types of repairs. Phone, Ports 
s97 


CLOTHING 


R A F Officers’ uniforms for sa‘e new and 

. . e reconditioned. Fisher’s, 86-88 Wellington 

St Woowich Phone 1055 Kits also purchased 
zzz-774 


CONSULTANTS 


AN S. McNICHOIL London School of Air Naviga 
tion Pilot and navigator training with advisory 


service 33 Ovington Square, Knightsbridge, S.W.3 
z7z-791 
R W. SUTTON (CONSULTANTS), LTD 7 
« Lansdowne Place, Cheltenham. Phone 5811 
600-602 
HIRE AND CHARTER 
Greate | ia 
SYWELL AERODROME, NORTHAMPTON 
Phone, Moulton 3481 
b ders have a_licence—we have aircraft Apache 
£12 15s Comanche £8 5s.. Cub and Auster 


Tri-Pacer £5 per engine hour, bare hull! hire 
with or without radio, for hire or lease (free main 
tenance, insurance and repairs) Europe Africa or 
Asia covered 597-796 


PACKING AND SHIPPING 


AND J PARK LTD., Dominion Works 
e Thames Rd., Chiswick, W.4 Phone, Chiswick 
"761 Official packers and shippers to the aircraft 


ndustry zzz-0782 
PHOTOGRAPHY 
A ROPLANE photographs. 5,000 available. includ- 
ng 1914-19 warplanes, latest U.S.A. and British 
iets, 54 in. by 34 in 10s. per dozen, postage 6d 


single copies Is. 3d. each, postage included Lists and 
specimens, 2s. 6d. post free Also thousands of ships 
and) =s railways Real Photographs, Ltd ctoria 
House, Southport 597-3 


RADIO AND RADAR 


PERRY ZERO reader, Type ZL1 course selectors 
control panels. flight computers and indicators 
three complete installations in stoc Jj 
Whittemore (Aeradio), Ltd., Biggin Hill Aerodrome 
Kent 2z2-780 


TRI2D, STR9Z, STRYX and most other British 
and American V.H.F. R/T equipment always in 
stock A.R.B.-approved design installations into any 
ype of aircraft J. Whittemore (Aeradio), Ltd 
Biggin Hill Aerodrome, Kent zzz-781 


SITUATIONS VACANT 


ERBY Aviation require A and C licensed engineers 
with coverage on Dakota and Pratt and Whitney 
1830 engines Apply. Works Manager, Derby Avia- 
tion, Ltd., Derby Airport, Burnaston, near Derby 
597-628 
VERSEAS AVIATION ENGINEERING (G.B.) 
LTD., Gatwick Airport, requires the following per- 
technical records, clerks, technical librarian 
tircraft clectricians, aircraft electrical inspectors, radio 


engineers radio inspectors Storekeepers Apply 
Overseas Aviation Engineering (G.B.), Ltd., Overseas 
Hangar, Gatwick Airport, Horley, Surrey 597-629 

RANS-MEDITERRANEAN AIRWAYS, Lebanon 


require an A.R.B.-licensed aircraft electrical 
engineer based in Beirut. two years contract good 
medical scheme, low income tax, free trans 
port to and from Lebanon for employee and family 
one month's annual leave Apply, T.M.A., Beirut 
Lebanon 597-x5832 


Frere’ FIELD A mrost. 
LYDD 
REQUIRE THE FOLLOWING STAFF 
IMMEDIATELY: 
AecaaArt | ieee TRICIANS 
Apply by letter to 


ADMINISTRATION ASSISTANT 
| alate | ecigicheies ERVICES 


(ENGINEERING), TD 
: L 597-633 


ADIO engineer required for responsible staff 
position. A and B licence preferred Applications 
to Chief Engineer, Cambrian Airways (Cardiff) 
(Rhoose) Airport, Nr. Barry, Glamorgan 598-631 


THE ‘AEROPLANE 
and ASTRONAUTICS 


. . - Economic to buy 
. . » Economic to fly 


Mat kee ie ae ks ; 
the Continental 


META-SOKOL 


The light roomy 4-seater Executive Aircraft 
supplied with most comprehensive Standard Spec- 
ifications including, Dual Control, Cabin Heating, 
Retractable Undercarriage, Variable Pitch Propei- 
ler,Fuel Injection, Built-in Engine Fire Extinguisher, 
Pitot Heater, Full Night Flying Equipment, 24 Volt 
Electrical System 


PLUS Full Blind Flying Panel 
PLUS King KX 100 91 Channel V.H.F. 


Sy 


with separate 100 channel 
receiver with V.O.R./I.L.S. 
Localizer Indicator all crystal 
controlled. 


= deli U.K. 
For only £35,800 ii5 oad 
META-SOKOL 
The Finest Valuein Executive Flying Today 
Enquiries also welcomed for the Morava L200A, the 
Aero 145 twin and the elegant single engined Meta- 
Sokol. 


SOLE U.K. AGENTS 
PETER S. CLIFFORD & Co. Ltd. 
Oxford Airport, Kidlington 
Phone Kidlington 3355 


Evening and W/Ends Bletchington 392 
in conjunction with G/C Edward Mole, U.K. 


istributor. 
World wide distributors OMNIPOL, PRAGUE 


ie eA. 


A UNIQUE OFFER 
SAAB (91A) SAFIR 


Only 900 hours total time 
Only 125 hours 
on new Gipsy Major X Mk. II 
Fairey Reed metal prop. 
C. of A. to November 1961 
STR-12A Multi-channel VHF 
Marconi AD 7092 ADF 


Self-starter, generator, 24 V. system, ground 
plug, full night flying, full panel, full dual, 
heated pitot. 

All metal, low wing, 3 seats, retractable 
tricycle gear. 


Only £2,900 
R. K. DUNDAS LTD. 


Sole U.K. Distributors 


DUNDAS HOUSE 
59 ST. JAMES’S STREET 
LONDON «: S.W.1 


Tel.s HYDe Park 3717 Cables: Dunduk §.W.1 
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THE AEROPLANE 
and ASTRONAUTICS 


JULY 27, 1961 


Situations Vacant— contd. 


NGINEER with A and C licences on Rapide, 
Consul, Auster and PA22 aircraft, required 


NGINEER licensed in categories A and C, for ‘ T ‘4 NJ 4 ry) Marshall, Christchurch Aerodrome, Hants. Phone 
Dove and Twin Pioneer, required for ser- : q N A R at EK A G L E 1689. 599-x6026 


vice in the Middle East Salary commencing at 


£1,175 per annum. plus allowances of £1,020 per AIRW AYS I IMITED ee 
annum two-year appointment renewable, 48 days 4 Z . AB. 4 


annual leave with free travel by air to U.K Applica- 


wea, os wenies ge Airwork International, ase. Fer. LONDON (Heathrow) AIRPORT + HOUNSLOW Amcnrr oe §, Seectatson, 
1 ecrodre ic, urrey O52 
MIDDX. L™ 
require A.R.A. IS ENGAGED ON RESEARC H po > 
CITY AND COUNTY OF NEWCAS J ‘ AIRCRAFT AND MISSILES FOR THE Al c A 
ie ara TYNE a INDUSTRY IN THIS COUNTRY AND sector 
9 7 , STAFF HAVE AN EXCELLENT OPPORTUNI 
mamas *A* LICENSED RADIO OF GETTING WIDE EXPERIENCE WHILE 
“AS INIC wy me nn _ WORKING UNDER PLEASANT RESEARCH 
NE“ ASTLE M‘ NICIPAL A!RPort. ENGINEERS CONDITIONS. VACANCIES ARE AVAILABLE 
WOOLSINGTON (Ref.: M.13.) nines 
ppnesses enlaces 
APPOINTMENT OF - @ ‘ne . to lead teams doing research. Degree or equivalent 
. " ic expe ec 
A™ T= AFFIC (scermnce qprrices x Li€ ENSED with some aerodynamic experienc 
J IN iSTRUMENTATION JQNGINEERS 
Applications are invited for this appointment from INSTRUMENT [NSTRUMENTATION ENG 
ho rs of Ministry of Aviation Certificate of Com- a a 7 Al Pl * et F 
te experi : a Degree or H.N.C Experience in relay circuitry, servo 
petency, radar - ee oa, oeramings. Salary Grade ENGINEERS pr stro or electronics would be an advantage 
Appl cations quoting experience and Licences held to (Ref.: M.4.) ATHEMATICIANS 
be forwarded to the AIRPORT COMMANDANT, 
NEWCASTI F MUNICIPAL AIRPORT ; WOOLS- Degree required for work on aerodynamic theories 
INGTON, NEWCASTLE UPON TYNE, 3 6 , INT us'ng an electronic computer. No previous experience 
JOHN ATKINSON, INSTRI ME! necessary 
Te cl ‘ ‘ ‘ r 1c , 
edie * MECHANICS TUNNEL CPBSERVERS 


D' SIGN staff 


IR COURIERS, LTI I om al 
in modifmation Pee Page ay aw Pe ce mace SKILLED AIRFRAME & 


on civil aircraft, offer the following vacancies:— 


(Ref.: M.18.) 


to undertake wind tunne! tests, ¢tc ON or 
H.N.C. in Mechanical Engineering 


Assistance with housing and removal expenses 


Apply in writing stating qualifications and experience 
to:—= 


Assistant Chief Designer ENGINE FI | TERS CHIEF EXECUTIVE, 
. 
ag See E of initiating designs with airline operators, preferably with experience Britannia Amanat Reem H Ase IATION, 
and guiding the work of the drawing office Vi od DC.é “Bee ft 
PPLICANT must have a sound knowledge of iscount or 0) aircra L™- 
basic stressing and all aspects of des gn (Ref.: M.1.) NE, BEDFORI 
ae ee MANTON LANE, IFC ) 


2 Structural Draughtsman 
. 


T least five years’ experience in an aircraft design 


office follow: a recognized a ceshi 4° y ‘ 
3 Radio ianeieien aa" mus RBADIO MEC HANI ss 
: (Ref.: M.3.) 


HE experience required is that which covers the 
ficild of radio aids rather than a_ specialized 
knowledge of a particular system 


XY-ACETYLENE welder required for aircraft 
repair work, ferrous and non-ferrous tubing and 
sheet, should be capable of fabricating simple sheet 
metal components, must be A.R.B. approved or of 
the necessary standard to pass test within a reasonabe 


RACTICAL experience and O.N.C. (Elec.) will be All Applications in writing, quoting the period An opportunity to start and develop a small 


advantageous 


welding-sheet metal working section Please apply 


PPLY in writing to: W. J. Harbottle (Chief appropriate reference, to the Personnel Officer Stating age, experience and present salary, to the 


Designer), Air Couriers, Ltd.. Gatwick Airport 


Technical Manager, Pressed Steel Co., Lid., Air_Ser- 
vices Division, Kidlington, Oxford 597-5 


(South), Horley, Surrey 598-638 


i) 


SHORT «SEALAND” 
AMPHIBIAN 


wevcceccccoccescoscecos 


2 de Havilland “Gipsy Queen 70” engines. de Havilland 

variable pitch propellers. Six-seater Executive aircraft, fully 

equipped. Airframe hours 373 since new. Engine hours 28.40 

and 265.40 since new. Propeller hours 373 each since new. 
C, of A, for one year. 


THE AIRCRAFT THAT IS AT HOME ON 
SEA, LAND OR AIR 


PRICE £12,450 = (Ptyaway U.K.) 
Enquirie to: A. J. WALTER LTD. 


The Drive + HORLEY - Surrey 


: Phone: HORLEY 1420 & 4294, Cables: “CUBENG” HORLEY : 
NNSA Omar = A hE 


FLIGHT OPERATIONS INSPECTORS 
AND OPERATIONS OFFICERS 
MINISTRY OF AVIATION 


Flight Operations Inspectors must hold an Airline Transport 
Pilot’s Licence or be able to obtain one very quickly. Their 
duties involve considerable flying. They are appointed to 
Grade I in the Operations Officer class after a short training 
period in Grade II. 


Operations Officers must have held an Airline Transport 
Pilot's, Senior Commercial Pilot’s or Flight Navigator's 
Licence and have had recent experience as pilot or navigator 
in civil air transport ; but, exceptionally, extensive flying and 
considerable recent experience in other operational fields of 
aviation may be accepted instead. Appointment is to 
Grade Il, or, for candidates with outstanding qualifications, 
Grade I. 


Salaries are under review. Present scales (Inner London) are: 
Grade I: £1,675 rising to £1,985. 


Grade IL: £1,220 (at 31), £1,260 (at 32 or over) rising 
to £1,605, 


Grade III: £795 (at 23) to £1,160 (at 32 or over) rising 


to £1,200. 


Both men and women may apply. Candidates must be at 
least 23 on Ist July, 1961 and S of good general education, 
normally with School Certificate (or equivalent). Preference 
given to those with Higher School Certificate (or equivalent) 
with a pass in a mathematical or scientific subject, or 
A.F.R.Ae.S. by examination. Additional advantages : 
organising experience, knowledge of civil aviation legislation 
and practice, aerodrome planning, radio and radar aids to 
navigation, French or Spanish. 


Prospects of pensionable employment and promotion. Write 
Civil Service Commission, Burlington Gardens, London, W.1 
for application form quoting 5296/61. Closing date 
17th August, 1961 for interviews in September. 
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JULY 27, 1961 13 THE AEROPLANE 
and ASTRONAUTICS 


Situations Vacant—contd. 
IR MINISTRY have vacanz.es for civilian radio 
technicians at R.A.F Sealand, Cheshire, and HAWKER 
various other R.A.F. stations throughout the United 
Kingdom, for the servicing, repair, modification and 
SIDDELEY 9([puttetieieiieies | 


testing of air and ground radio and radar equipment 
Commencing salary (National) (according to age) is 


£630 to £810 p.a.. max. salary £930 p.a Rates are 
Subject to small deduction at certain provincial 
Stations A limited number of houses may be avail- AVIA T ite} | 
able for renting at West Kirby some 15 miles from 
Sealand Apply to Air Ministry C.E.3h Princes 
House, Kingsway, London. W.C.2. or to any Employ 
ment Exchange quoting City O/N 3057 597-1 


OPPORTUNITIES IN 
CONTROL STUDIES 


_ ARCH | amen ite real IN 
Fai IED M'! CHANICS 


_ Al 1: ‘ata - Semecaees OF S' IENCE 


SHRIVENHAM. SWINDON. WILTS in the Flight Dynamics Group of the Control Studies Department of the Weapons Research Division 


one 
| 
| 
| 
| 
| of A. V. Roe & Co. Limited at Woodford, Cheshire 
ee Se SS 2 ee The Flight Dynamics Group is concerned with the study of stability and control problems associated 
Mechanics with the flight dynamics of the ‘Blue Steel’ Stand-off Bomb and projected weapons systems, the 
The work will involve fundamental studies in ab!‘ation | synthesis of automatic control systems and the analysis of their behaviour in flight trials. 
| 
| 
| 
| 
| 
| 


and transpiration cooling techniques for high-speed 
aircraft. The successful candidate will be expected t The Group operates extensive analogue computing facilities (shortly to be supplemented by a digital 
develop his own research equipment and adequate 

acilities are available for this purpose differential analyzer) and has access to a large digital computer 


Candidates must be British, with normally a 
Second Class Honours degree, with evidence 


There are at present six vacancies as follows: 


(2 vacancies) To supervise the work of graduate and non-graduate 


ability t least two 
years required for personnel in the Group. 

R.F 2 ¢ > years for 
S.R.} 26- P ’ 1 Suitable for 
publication Prior to expiry of Fellowship the holder, 
if under 31, can be considered for rmanent ; isi 

(pensionable) pos ee (4 vacancies) To carry out, under supervision, the work undertaken 

Remuneration according to individual merit on range POST B 
£1.325-£1,640 (S.R.F.) and £910-£1 330 ( ’ by che Group. 


Superannuation under F.S.S.1 
Details and Application Forms from Royal Military 
College of Science Shrivenhem Swindon Wilts 


h at least a Pass Degree in Maths., and/or Physics, backed, in 
quoting reference HQ 79/33 597.6 The posts call for men or women with at leas 4 / y' 


the case of the senior posts, by a minimum of two years’ relevant experience. All the posts are 
superannuable with good salary and promotion prospects. 

The Weapons Research Division is situated at an airfield in a pleasantly rural part of Cheshire with 
good access to shops, housing and transport 

Please apply, stating the post in which you are interested and quoting reference R.244/F to: 


DEN AIRWAYS (B.O.A.C. Associate) Due to 

continued expansion with the impending 
duction of the Avro 748 Aden Airwavs are 
‘dditional licensed aircraft engineers Essential 
fications are sound practical experience, A_ licence 
DC3. Argonaut and/or C licence on P. and W 
and R.R. Merlins Turbine experience or 
considered advantage Salaries in the range 
to £1,938 per annum dependent upon qualifications 
and experience, with income tax Paid, free furnished 
accommodation for both married and single engineers | 
60 days K. leave per annum, free passages for —_—_an == oe 
Successful app'i ant and his family together with 
generous contributory pension/provident and medical 
schemes Eng-neers interested in an interview are 
asked to forward full details of qualifications and 
experience in strict confidence to Personnel Manager 
B.O.4.C Associated Companies, Airways Terminal 
Buckingham Palace Rd.. London, §.W.1 600-643 


Personnel Officer, A. V. ROE & CO. LTD., Greengate, Middieton,” Manchester. 


OUGHBOROUGH (jo ; 
L ae PERFECT MINISTRY OF AVIATION 
ECHNOLOGY S 
T © QD) PRECISION 
+ 
a aC) secon |] ATR TRAFFIC 
>ARTMENT OF EFRONAUTIC > > 
D A = SPRING WASHERS CONTROL OFFICERS 
UTOMOBILEI NGINEERING 
A Posts for men or women at least 23 and under 35 
E TO B.S. SPECIFICATION 2 SP.47 on ist july, 1961. Candidates must have had 
recent aircrew experience, preferably as pilot or 
Applications are invited for the following posts —_ CROSS MFG. CO. (1938) LTD navigator in civil air transport or H.M. Forces ; 
1 Prine IPAI ECTURER IN COMBE DOWN, BATH. Tel.: Combe Down 2355/8 but exceptionally, extensive experience ig 
P . A.T.C.O. duties may be accepted. They should 
. ERON a s normally also have G.C.E. with five passes, or an 
A : equivalent academic qualification. Starting salary 
To assist the Head of Department in the activities aii = (London) from £872 to £1,251. Maximum £1,599. 
on the aeronautical side and teach within this field Appointment initially unestablished, but pros- 
undergraduates and graduates pects of establishment and promotion. 
Applicants should have good academic qualifications Apply : 
with industrial and teaching experience BEAGLE AUSTER MINISTRY OF AVIATION 
2. T° SENIOR [LECTURERS or 3 po EST 5(a) 1/R768, THE ADELPHI ae 
Lrcrurers AN EXTENSIVE EXPANSION PRO- | | , ox: is 
GRAMME HAS CREATED IMMEDIATE i 
To wa ep S Yt el _ following fields VACANCIES FOR THE FOLLOWING 
AIRCRAFT PROPULSIC 


ASTRONAUTICS 

AIR TRANSPORT ECONOMICS, EXPERIENCED AERODYNAMICIST 

ORGANIZATION AND MANAGEMENT shia to take charge of ae 
AIRCRAFT DESIGN aerodynamics office. T 1 

And to take a full part in the development of the Var iable Speed 

department in technological education SENIOR AERODYNAMICIST, for 


Applicants should possess a degree or equivalent stability and performance Motors and Units 
ualification, together with industrial and/or teaching 
- experience in at least one of the above fields SENIOR STRESSMEN, with wide 

experience. 


Salary scales (subject to revision) We have approximately 200 available 


Principal Lecturer £1,750 to £1,900 p.a SENIOR DESIGN DRAUGHTSMEN from 1/5 h p. up to 20 h.p. Suitable 


Senior Lecturer £1,550 to £1,750 p.a ° A e 
“gorse £1.370 to £1.550 p.a All the above appointments carry monthly staff for a very wide range of applications 
; status for men of the right type with a genuine £ 
Commencing salaries in all cases will be determined - liek ™ ring yp a : on test Rigs, etc. 
by experience and qualifications All posts are pen- interest in light aircratc 
sionable Staff are encouraged to undertake research 
and consulting work ALSO REQUIRED : Ex stock!!! No waiting ! !! 


Application forms and further information from the JIG AND TOOL DRAUGHTSMEN 


Academic Registrar (In reply please quote reference 
i Q) 597 


No. 26/A 97-13 
’ Please apply with full details to :- ue AR AVI A LTD. 
' 4 4 4 
meee Design Deperemans REDFIELDS WORK CHURCH CROOKHAM 
And C-licensed e pers expe ced on ligh c -LDS s$ -C¢ AO A 
A> aircratt required for overseas agricultural, opera: BEAGLE-AUSTER AIRCRAFT LTD. ie, ARRERART - mealies > Gia, ene 
tions. using American aircraft Apply Crop Culture REARSBY AERODROME, LEICESTER NBs — - 


(Aerial), Ltd.. Bembridge Airport, Isle of Wight 


“ RR te a ie Pai 
: 2 a rm: 
or er e A ys 4 
: = Rare ee Tae . as 
nh Dee ee TNR, ; ‘ a SEE Sa en $< ch, = a 
Se Se i ee: Fe ae =e = aia - Eas eons . ; ae 
aa ‘ Shey i ing iio eee eS Pas 5 Re fii Petes: 5% ee ——. Re ems Sc Aeterna 7 7 et 
eeeitin i i aie Te a ‘ ; Bs te Aas), ne 2 AE ee ee WEP os eee > ee BA 5 SERINE HE SITE ot LN : 
- seins ; i a Ne Se 
. pee 
se) 
3 
rr : 
ih 
i 
ee 
ate 
oN 
ae 
as 
| eh 
| 5 
ie fing 
: me! 
2 opi 
: al 
- ay, 
| 4 
Caer 
z | Bi: 
= 
| es 
ees 
"2 8 
Pk 
‘, 
re 
sag 
“ 
F en 
e. 
uA 
: ‘Vv. ROE 4 co. | ag 
—==- a a ap Ee EY sO a = me «Ng 
: LIMITED i) 
2 
2 sok 7 
J vane 
ie 
TT Vi: 
as 
7 i 
A 
; cf 
a 
* eh “e 
as, 
} he 
— 
a 
ro 
s 
e 
- 
: fs 
: ‘g 
. ra 
2, ss ; 
= er oy, 
1 4 
Pa 
u 
Ba. 
2, 
Is 
iia 
I7-17 | “it 
= 
3 ee 
xd ea 
Eas 3 $ we 
7 2 x - Siac S Ses > ee pe 
RTS 1 ie a dS ee 
, ~ Bee Sete j 2 fd nat ee ween 
: : SS ae 2 pe 
Bie She 4 eat 7 ee 
Seer oe 


THE AEROPLANE 
and ASTRONAUTICS 


Situations Vacant—contd. 


DEN AIRWAYS (BOAC Associate) are seeking 

to appoint a Supplies Planning Officer to be con- 
cerned with the provisioning of spares for their 
Avro 748 aircraft This appo:ntment will be initially 
based in United Kingdom for approximately one 
year and subsequently will be transferred to Aden 
Successful candidate will be required to have sound 
knowledge of supplies procedures and to deal with 
manufacturers and contractors through BOAC Asso- 
ciated Companies. Main function will be the estimat- 
ing and provisioning on adequate range of all types 
aircraft spares, clectrical, engines and instruments, 
and be responsible to chief engincer for compiling 
and distribution of component repair advices. cic., 
and for maintaining supplies budget control in con- 
nection with these spares Salary whilst based U.K. 
will be in the range £1,237 10s. to £1,567 10s. p.a., 
and on transfer to Aden will be increased accordingly, 
all income tax paid, with free furnished accommoda- 
tion, etc. Applications giving full details qualifications 
experience to Personne! Manager, BOAC Associated 
Companies, Airways Terminal, Buckingham Palace 


Rd., London, $.W.1 598-642 
LYING instructor at Exeter Airport, good salary. 
pension fund Apply to the Manager, Exeter 
Airport, Exeter. Phone, Exeter 67433 597-18 


PPLICATIONS are invited for the post of chief 

engineer, Kuwait Airways (BOAC Associate), 
based in Kuwait This appointment carries 
responsibility for the company’s engineering depart- 
ment involving overall maintenance, etc., of the 
company’s Viscounts, Twin Pioneers and Heron, Dove 
and Auster aircraft of Kuwait Flying Club In 
addition the chief engineer would be required to 
superintend local maintenance of other national 
operators transitting Kuwait Essential qualifications 
for this post are A and C on Viscounts, proven 
administrative experience and experience of stores 
rocedures A and C licences for Comet, Britannia. 
Jove and Herons are additional advantages Salary 
will be in the range KD. 1.800 to KD. 2.080 p.a. plus 
marriage and children’s allowances, free of income 
tax. free furnished accommodation and ‘S56 days’ 
annual leave Applications, giving full details quali- 
fications / experience to Personnel Manager, BOAC 
Associated Companies, Airways Terminal, Buckingham 
Palace Rd.. London, $.W.1 598-641 


Pa GHBOROUGH co EGE OF 
: a CHNOLOGY 


APPLICATIONS INVITED FOR THE FOLLOWING 
POSTS IN 
DEPARTMENT OF 
AmhonautTx Al | 2 eet ERING:— 


! CHIEF TECHNICIAN to assist teaching staff 
in research and student projects; developing labora- 
tory equipment; general departmental work 
Applicants should have had good industrial drawing 
office experience, preferably in the aircraft industry 
Possession of Higher National Certificate, or equi- 
valent, an advantage 
Salary scale: £865 to £975, or specially £1,100, 
per annum 


2. SENIOR TECHNICIAN to assist in manufacture 
of test rigs and equipment for student projects and 
staff research, and general maintenance and repair of 
existing equipment 
Applicants should have served recognized § trade 
apprenticeship, and have had substantial workshop 
experience, preferably associated with aircraft industry 
Possession of C.G.L.1. Certificate, or equivalent, an 
advantage 
Salary scale: £725 to £840 per annum 

Commencing salaries of both posts determined by 
experience and qualifications Posts are pensionable 
Apply in writing to Head of Aeronautical Department 

597-14 


_ F Wanted, club near London, excellent 

remuneration and prospects Phone. 
Coppermill 3345-6 or write Box A952, care of Tue 
AFPROPLANE AND ASTRONAUTICS §97-19 


ELICOPTER engineers, preferably Bel! licensed. 
required immediately for operations in Rhodesia 


14 


SITUATIONS WANTED 


ENIOR Executive, Public School, 
considerable exper.ence in sales 
tion in aeronautical and agricultural 


position a8 executive assistant 


or sales director in company which 
about to operate business aircraft 
qualifications include commercial pilot's licence 
ment rating, full instructor, perf 
36 types mostly American singles and 
stantial contacts in North America 
East and Africa Commencing 
annum, motorcar, and once ability proven, appointment 


industry 


aged 34. with 
and administra- 
requires 
to managing director 
operates or 
Professiona! flying 
F instru- 
1,500 hours on 
twins Sub- 
Europe, 
salary £3,000 per 


to the board Reply. Theodore | Goddard and Co., 


New Court, Lincoln's Inn, W.C.2, 


TUITION 

NSTRUMENT rating, contact 
experts for D4 Link and flying, 
and at Oxford Airport, Link Training Services, 
Cobs Court, Carter Lane, Ludgate Hill, 


City 6043 


marked * Aircraft ss 
597-10 


acknowledged 
trainers in London 
Ltd., 
E.C.4. Phone, 

598-593 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81,New Road, Harlington, Middx. Tel. HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full 

Objects and particulars of Membership, 
please write to General Secretary. 


details as to 


ARB Approved 


Aeronautical Co. 


C47 - DC-3 Specialists 


Ltd. 


Stockists of British and American A.G.S. and 
A.N. spares for all types of British and 
American aircraft, from Austers to Viscounts, 


from Pipers to DC-4s 


24 hour A.O.G. service operated, cable or 


telephone your requirements. 


All enquiries handled by experts with many 


years’ aviation experience. 


Alternatives can 


often be supplied from stock if original parts 


are not available. 


Comprehensive stock list sent by return. 
Purchasing agents for foreign governments 


and overseas airlines. 


84 ALEXANDRA ROAD, 


Farnborough : 


Hants 


Telephone: Farnborough 2881/2/3. 
Emergency: Deepcut 224 or 29. 
Cables: Bestair, Farnborough, Hants. 


of an international airport. 


Southend Municipal Flying School 
offers comprehensive training (day and night) for 
commercial and private pilots in the environment 
No entrance fees. 
Airport Club available to members. 
Austers a: 5s. solo; £4.15s. dual; contract rate £4. 
Chipmunk £5.10s. dual or solo. 


Municipal Airport, Southend-on-Sea, Essex 


Coke gree eee SE 
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VIGATION, LTD., provide full-time or 


postal 


tuition er a comb.nation of these methods f 
instruc- 
certa'n 
specific types and performance schedule examinations 
D4 Links Phone, Rodney 8671 For details apply 
Avigation, Lid., 30 Central Chambers, Ealing Broad 


M.C.A. Pilot-Navigator licences Classroom 
tion can be provided for A.R.B. General, 


way, London, W.5 Ealing 8949 


EARN to fly. £32; instructor’s licence and 
ment flying to £4 per hour; night flying £5 
hour Residence 6 gns. weekly Specialized 


zzz 


instr 


or 


u- 


per 


course 


for commercial pilot's licence Wikshire School 
Flying. Lid., Thruxton Aerodrome (Andover Junction 


hr. 15 min. trom Waterloo), Hants 


ONDON SCHOOL OF AIR NAVIGATION 


z272Z- 


of 


Ss 


offers 


full-time personal coaching with home-study 


correspondence courses or combination of both for 
aH aspects of professional pilot and navigator quali- 
fications, also P.P.L. Officially appointed Services 
Courses Scheme, 33 Ovington Square, Knightsbridge 
London, S.W.3. Ken 8221 zzz-792 
ENHAM LINK TRAINING CENTRE, D4 and 
ANT 18 Trainers Instrument ratings, renewals 
and latest procedures for flights to any, aerodrome in 
the world 21s. an hour Denham 3171 zzz-797 
Wy Y AND KENT FLYING CLUB, Biggin Hill 
(BNY 55 M.o.A.-approved course Tiger and 
Hornet dete Chipmunk and Prentice Contract 
rates. Route 705, one hour from Victoria §97-0761 
0/-8 - hour for dual or solo flying on Tiger 
foth ig es Annual subscription required 

Phone, Biggin Hill 73. Uxbridge Aero Club, Biggin 
Hill 97-20 


EDFORDSHIRE AIR CENTRE, Cranfield. Be 
F 


ford (three miles from Motorway M1) 


d 


irst-class 


and instructors, fly the modern Cessna 

2 aircraft Hangarage and service facilities 

for your aircraft available Write to the Secretary 

for details or phone Ron Campbell, Cranfield 321 

extension 304 600-640 

USTER JINs, picterenty with radio Also Piper 

Comanches mer Aviation, Waltham St 

Lawrence, Reading. Shuriock Row 210 $97-x6055 
BOOKS AND PUBLICATIONS 

Sims 


I By — wy IN THE SKY.” by Charles 
Sir James 
chief 


with a preface by Air Chief Marshal! 


Robb. For more than 30 years Charles Sims 


photographer of THE AFROPLANE AND ASTRONAUT! 
and one of Britain's best-known aerial photographers 


has watched the amazing growth of British 


cs 


aviation 
from a ring-side seat In this book he recalls with 
pen and camera, enlivened with anecdotes, some of 
his many memories of those eventful days. Illustrated 
218 pages, 25s. net from booksellers, or 26s. 6d. by 
Bos from the publishers et Press Limited 
pwling Green Lane, London, E.C zzz 
HE AEROPLANE” PIC ll REVIEW 
(No. 5). Staff of Tue ArROPLANE AND AsrrRo- 
nauTics. This fifth annual collection of outstanding 
aviation pictures contains over 200 photographs 
grouped in 12 sections and descriptively captioned 
Illustrated, 128 pages, 12s. 6d. net from booksellers 
or 13s. 7d. by post from the publishers, Temple 
Press Limited. Bowling Green Lane, London, E.C.1 
Other volumes available in this Series THe 
AEROPLANE Pictorial Review, No. 3, 10s. 6d. net (pos 
free, ils. 7d.) THe Arroriane Pictorial Revie 
No. 4, 12s. 6d. net (post free, 13s. 7d.). All other 
volumes in this series are now out of print. zzz 
HE “POWER AND SPEED” SERIES FOR 
BOYS “ Aircraft and Air Power,” by F. G 
Swanborough, of THt AFROPLANE AND ASTRONAUTICS 
has been written for injelligent boys between the re8 
of 10 and 16. The author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific aids and missiles. Other titles in this Series 
re *‘* Motorcars.”” “* Locomotives’’ and “Ships and 
Shipbuilding.”’ Illustrated. 112 pages, Is. 6d. net 
from booksellers, or Ils. Sd. by post from the pub- 


lishers, Temple Press Limited, Bowling Green Lane 
1 


London, E.C 


z 


7 


RINCIPLES OF HELICOPTER ENGINEERING 


by Jacob Shapiro This comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of recent knowledge in the ficid Illustrated, 448 
pages, 55s. net from booksellers, or S6s. 9d. by post 
from the publishers. Temple Press Limited, Bowling 
Green Lane, London, E.C.1 77 

EROPLANES AND AERO-ENGINES”™ (4th 

Edition) A new edition comprising 24 two- 
and three-page cutaway drawings which udes a 
variety of British civil and military aircraft and 10 
piston-engine jet and gas-turbine power plants 


Illustrated, 56 pages. Price 5s. net from 


booksellers 


ai t 7 ; . . Ss. 7d. b f f th blisher Temple Press 
Phone. Weibeck: il 31 ——— London 9435 Phone : Southend-on-Sea 40201 Limited, Dosing Green teas, L oados. E.C zzz 
vr vr 
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JULY 27, 1961 THE AEROPLANE 
and ASTRONAUTICS 


WEATHER RADAR 
Detects areas of precipitation 
to a range of 250 miles. 


WINDFINDING RADAR 
Measures speed and 

direction of winds up to te 
100,000 feet. ~ 


meteorological radar 
in 50 countries 


Throughout the world, Decca Meteorological Radars are being used to 
provide essential data on weather and upper wind speeds. Such informa- 
tion enables flights to be planned and routes modified in order to avoid 
areas of precipitation and to make maximum use of favourable winds. The 
result is increased operating economy, passenger comfort and safety. 


DECCA RADAR LIMITED, LONDON, ENGLAND 
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Photograph by Courtesy of Handley Page Ltd. 


This Handley Page Herald 


shown at LEH airstrip in the Himalayas (altitude 11,000 ft.) 
covered nearly 200,000 miles, carried 11,900 passengers, made 
1,214 take-offs and landings in 56 countries during its world 


demonstration tour. 


The Herald proved itself to be the world’s most dependable 
feeder airliner — it suffered no inserviceability. 


The Lockheed pumps and hydraulic equipment supplied as 
standard matched the fine record of the aircraft. 
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